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ABSTRACTABSTRACT

The weight, volume,The weight, volume, and physical properties of and physical properties of treestrees 1 to  1 to 2020
inches d.h.h. were determined for basswood, inches d.h.h. were determined for basswood, hlackgumhlackgum (upland),  (upland), redred
m?ple,m?ple,  yellow-poplar,  yellow-poplar, whitewhite oak, sweet  oak, sweet birch,birch,  hlntkhlntk  lo&st,lo&st,
hickory, black oak, chestnut oak, northern red oak, scarlet oak.hickory, black oak, chestnut oak, northern red oak, scarlet oak.
and white oak in the Southern and white oak in the Southern 4ppalachian4ppalachian Mountains. Mountains. HardHard
hardwoods,hardwoods, soft hardwoods, and individual soft hardwoods, and individual speciesspecies  equations are equations are
presented for predicting green presented for predicting green andand dry weight  dry weight andand green  green volumpvolump of of
the total tree above-stump and its the total tree above-stump and its componentscomponents  by using  by using d.5.h.d.5.h. and and
total height, d.b.h. and height to a 4-inch top, d.b.h. andtotal height, d.b.h. and height to a 4-inch top, d.b.h. and
saw-log saw-log mrchantablemrchantable  height, and d.h.h. alone. height, and d.h.h. alone. Average specificAverage specific
gravity,gravity, m7isturem7isture content, content, and weight per cubic foot of wood,and weight per cubic foot of wood,
bark, and wood an.1 hark combined are presented for each species bybark, and wood an.1 hark combined are presented for each species by
tree size class and component.tree size class and component. Bark percentage is also presentedBark percentage is also presented
for for eacheach species by tree size class and component. species by tree size class and component.

Keywords:Keywords: Biomass, equations, specific gravity, moisture content,Biomass, equations, specific gravity, moisture content,
bark percentage, weight per cubic foot.bark percentage, weight per cubic foot.

TheThe hardwood forests of the Southern -Appalachian Mountains can contribute hardwood forests of the Southern -Appalachian Mountains can contribute --
significantly to supplies of solid wood,significantly to supplies of solid wood, fiber, and energy wood through improvedfiber, and energy wood through improved
utilization and forest management.utilization and forest management. Few data, however, exist on the weight, volume,Few data, however, exist on the weight, volume,
and physical properties of the total tree and its components for hardwood speciesand physical properties of the total tree and its components for hardwood species
of this region.of this region.

To meet this need, the USDA Forest Service collected tree weight and volumeTo meet this need, the USDA Forest Service collected tree weight and volume
data for the important hardwood species growing in this region. These data weredata for the important hardwood species growing in this region. These data were
used to develop equations for estimating the weight and volume of individual treesused to develop equations for estimating the weight and volume of individual trees
and tree components.and tree components. The specific gravity,The specific gravity, moisture content, and bark content ofmoisture content, and bark content of
the trees sampled were also determined.the trees sampled were also determined.

This Paper presents green volume and green and dry weight equations for theThis Paper presents green volume and green and dry weight equations for the
total tree and tree components of 13 species--total tree and tree components of 13 species-- basswoodbasswood (Tilia americana L.),(Tilia americana L.),

red maple red maple (Acer(Acer   rubrumrubrum L.), yellow-poplar L.), yellow-poplar
amexnaamexna  sweet birch sweet birch

pseudoaca~~hickorypseudoaca~~hickory  species  species (Carya(Carya
spp.),blackspp.),black  oak (Ouercus  oak (Ouercus velutin.a,velutin.a,  chestnut oak (0. prinus L.), northern red chestnut oak (0. prinus L.), northern red
oak (0. rubra L.), scarlet- coccinea Muenchh.), oak (0. rubra L.), scarlet- coccinea Muenchh.), aFdaFd  white oak  white oak (Q.(Q.  alhaalha L.). L.).
EquatTonsEquatTons  were developed from  were developed from trgetrge  data collected in  data collected in t.het.he  Southern Appalachian Southern Appalachian
Mountains of western North Carolina and northeastern Georgia.Mountains of western North Carolina and northeastern Georgia. These speciesThese species
account for more than account for more than 8585 percent of the commercial hardwood volume in this region. percent of the commercial hardwood volume in this region.
Equations were also developed for the combined hard hardwoods, combined softEquations were also developed for the combined hard hardwoods, combined soft
hardwoods, and all 13 species.hardwoods, and all 13 species.

Equations are given for estimating Equations are given for estimating t,het,he  weight and volume of wood and bark and weight and volume of wood and bark and
wood only in the total tree,wood only in the total tree, total stem, and the saw-log component of the stem.total stem, and the saw-log component of the stem.
Ratio equations are also included for estimating saw-log stem weight or volume toRatio equations are also included for estimating saw-log stem weight or volume to
any specified top diameter outside bark (d.o.b.).any specified top diameter outside bark (d.o.b.). Wood and bark specific gravity,Wood and bark specific gravity,
moisture content, bark content, and green weight per cubic foot are presented formoisture content, bark content, and green weight per cubic foot are presented for
the total tree and its components,the total tree and its components, by species and tree size classes.by species and tree size classes.
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ProcedureProcedure

FieldField

Trees were selected from fully stocked, uneven-aged hardwood stands on theTrees were selected from fully stocked, uneven-aged hardwood stands on the
Chattahoochee Chattahoochee YationalYational  Forest in Georgia Forest in Georgia and the and the PisgahPisgah  and Nantahala National and Nantahala National
Forests in North Carolina. A stratifiedForests in North Carolina. A stratified random sample of three to five trees perrandom sample of three to five trees per
Z-inch d.b.h. class was selected at eachZ-inch d.b.h. class was selected at each sample location.sample location. Sample trees generallySample trees generally
ranged from 5 to 20 or 22 inches d.b.h.ranged from 5 to 20 or 22 inches d.b.h. Means and ranges in age and treeMeans and ranges in age and tree
dimensions measured are shown in table 1dimensions measured are shown in table 1 for each species and species groupfor each species and species group
sampled.sampled. Stump height averaged 0.5 footStump height averaged 0.5 foot for trees 5.0 to 10.9 inches d.b.h. andfor trees 5.0 to 10.9 inches d.b.h. and
0.6 foot for trees 0.6 foot for trees >> 11.0 inches d.b.h. 11.0 inches d.b.h.
11.0 inches 11.0 inches d.b.h.)-rangedd.b.h.)-ranged  from 64 to 91 from 64 to 91

Form class of the sawtimber-size trees Form class of the sawtimber-size trees (2(2
and averaged 80 for the soft hardwoods,and averaged 80 for the soft hardwoods,

and ranged from 61 to and ranged from 61 to 9090 and averaged 78 and averaged 78 for the hard hardwoods.for the hard hardwoods.

Each tree was felled and measured for d.o.b. at 4-foot intervals up the stem.Each tree was felled and measured for d.o.b. at 4-foot intervals up the stem.
Total height, and height to the saw-log top, Total height, and height to the saw-log top, 9-,9-, 4-, and Z-inch d.o.b., and base 4-, and Z-inch d.o.b., and base
of full live crown were also recorded.of full live crown were also recorded. Cross-sectional disks of wood and barkCross-sectional disks of wood and bark
were removed from the stem and branches of sample trees for laboratorywere removed from the stem and branches of sample trees for laboratory
determination of specific gravity, moisture content, bark percentage, energydetermination of specific gravity, moisture content, bark percentage, energy
value,value, and nutrient concentration.and nutrient concentration. In all trees all trees 15.015.0  inches d.b.h. except inches d.b.h. except
sawtimber-quality trees sawtimber-quality trees (>(>  11.0 inches inches d.h.h.d.h.h. with a minimum of one 16-foot gradewith a minimum of one 16-foot grade
3 log), disks were cut 3 log), disks were cut at-theat-the  butt,  butt, d.b.h.,d.b.h., and quarter-points to the 4-inchand quarter-points to the 4-inch
d.o.h.d.o.h.  top and at the Z-inch top. top and at the Z-inch top. In sawtimher trees, disks were removed at theIn sawtimher trees, disks were removed at the
butt, at each saw-log butt, at each saw-log buckingbucking point, point, and at the stem location where d.o.b.and at the stem location where d.o.b.
measured 9, 4, and 2 inches.measured 9, 4, and 2 inches.

The branches of each tree were cut from the stem and weighed in four sizeThe branches of each tree were cut from the stem and weighed in four size
categories:categories: extra large extra large (>(> 4.0 inches  4.0 inches d.o.h.),d.o.h.), large (2.0 to 3.9 inches large (2.0 to 3.9 inches d.o.b.),d.o.b.),
medium (0.6 to l.q inches medium (0.6 to l.q inches 7.o.h.))7.o.h.))  and small  and small (5(5 0.5 inch  0.5 inch d.0.b.).d.0.b.). Three  Three cross-cross-
sectional disks were cut from randomly selected branches in each size category forsectional disks were cut from randomly selected branches in each size category for
analysis in the laboratory.analysis in the laboratory.

The stem of each tree was weighed by components (saw logs, pulpwood, andThe stem of each tree was weighed by components (saw logs, pulpwood, and
topwood)topwood) and the branches of each tree were weighted by size category. and the branches of each tree were weighted by size category.

LaboratoryLaboratory
I

Specific gravity was computed on green volume and Specific gravity was computed on green volume and ovendryovendry  weight. Moisture weight. Moisture
content was computed on content was computed on ovendryovendry weight after samples were dried to a constant weight after samples were dried to a constant
weight at 215 weight at 215 OF.OF. Percentage of bark. was determined from disks and based on thePercentage of bark. was determined from disks and based on the
green weight of sample disks'.green weight of sample disks'. Moisture content, specific gravity, and percentageMoisture content, specific gravity, and percentage
of bark in stem, branches, and total tree were calculated by weighting disk valuesof bark in stem, branches, and total tree were calculated by weighting disk values
in proportion to the volume of the component they represented.in proportion to the volume of the component they represented. Weighted valuesWeighted values
for moisture content were used to convert component green weights to for moisture content were used to convert component green weights to ovendryovendry
weight.weight.

Ry using species diameter inside bark Ry using species diameter inside bark (d.i.h.)(d.i.h.)  prediction equations, prediction equations,
dovelopeddoveloped  from d.o.h. from d.o.h. and and d.i.h.d.i.h.  stem disk measurements, and the  stem disk measurements, and the d.o.h.d.o.h.  and and
height height meastrrementsmeastrrements  taken at taken at d-footd-foot  intervals up the stem of each tree, the volume intervals up the stem of each tree, the volume
of wood in the stem to the saw log of wood in the stem to the saw log ')-inch,')-inch,  4-inch,  4-inch, 2-inch,2-inch,  and tip were and tip were
calculated by Smalian's formula.calculated by Smalian's formula. Green weight per cubic font of stem bark and ofGreen weight per cubic font of stem bark and of
branchbranch  wood and hark were'  wood and hark were' CalculatedCalculated from weighted values for specific gravity and from weighted values for specific gravity and
moisture content with the equation:moisture content with the equation:

Green weight per cubic foot = Green weight per cubic foot = ClCl  ++ %I%I  . W-2 . 03 (1)
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where:where: MCMC = weighted moisture content in percent= weighted moisture content in percent

5s5s = weighted specific gravity= weighted specific gravity

CC = 62.4 pounds (weight of water per cubic foot)= 62.4 pounds (weight of water per cubic foot)

Cubic-foot volume of stem hark and branch wood and bark were computed byCubic-foot volume of stem hark and branch wood and bark were computed by
dividing green component weight by its green weight per cubic foot. Cubic-footdividing green component weight by its green weight per cubic foot. Cubic-foot
volume of stem wood and bark combined was computed by adding the volume of bark tovolume of stem wood and bark combined was computed by adding the volume of bark to
the volume of wood.the volume of wood.

AnalysisAnalysis

Regression equations were developed to predict green and dry weight Regression equations were developed to predict green and dry weight andand green green
volume of wood and bark in the total tree above stump, stem from butt to tip, andvolume of wood and bark in the total tree above stump, stem from butt to tip, and
saw-log stem.saw-log stem. Independent. variables were:Independent. variables were: diameter at hrsast diameter at hrsast heightheight  (n),(n), total total
height (Th), saw-log merchantable height (Th), saw-log merchantable heightheight (Mh), and  (Mh), and heightheight   t,nt,n a 4-inch  a 4-inch ri.o.h.ri.o.h.
top (H4).top (H4).

A logarithmic transformation (base A logarithmic transformation (base 10)10) was used to ohtain a relatively was used to ohtain a relatively
homogeneous variance,homogeneous variance, which is assumed in regression analysis.which is assumed in regression analysis. Two equations wereTwo equations were
developed for the d.h.h., d.h.h. and total height,developed for the d.h.h., d.h.h. and total height, and and d.b.h.d.b.h.  and height to 4-inch and height to 4-inch
top--one for trees top--one for trees << 11.0 inches d.h.h.inches d.h.h. and one for trees and one for trees >> 11.0 inches d.h.h. 11.0 inches d.h.h.
The 11-inch point was not the optimum point to shift from The 11-inch point was not the optimum point to shift from oneone equation to the equation to the
other other f_orf_or  all species or tree components,-but it was the most desirable from a all species or tree components,-but it was the most desirable from a
practical standpoint.practical standpoint. Hardwood trees Hardwood trees << 11 inches in diameter are classified asinches in diameter are classified as
sapling or poletimher,sapling or poletimher, and trees and trees >> 11 inches are classified as sawtimber.inches are classified as sawtimber. TheThe
procedure outlined in Draper and 'Smith (1981) for fitting two linear equationsprocedure outlined in Draper and 'Smith (1981) for fitting two linear equations
with a known point of intersection was with a known point of intersection was rtscdrtscd  to develop the following  to develop the following equations:equations:

log log Y,Y, = =

log log Y,Y, = =

where:where: Y,Y, = =

Y, =

x =

H =

1) =

EE ==

a,b,ca,b,c = =

a+bloga+blog   X+EX+E

a + b log a + b log (ll*H) + c loy (U2/11*)  + E

ightight  or volume for trees or volume for trees

(2)(2)

(3)

ightight  or volume for trees or volume for trees

predicted component wepredicted component we

<< 11.0 inches d.b.h.inches d.b.h.

predicted component predicted component tietie

>> 11.0 inches inches d.b.h.d.b.h.--

02,02,  D*ThD*Th  or  or DW4DW4

Th or H4Th or H4

d.b.h.d.b.h.

experimental errorexperimental error

regression coefficientsregression coefficients

The followiny The followiny !mdel!mdel  was used for developing regression equations based on was used for developing regression equations based on
d.b.h.d.b.h.  and saw-log merchantable height: and saw-log merchantable height:
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(4)(4)log Y =log Y = a + b log X, a + b log X, ++ c log  c log X2X2  ++ E E

where:where: Y Y ==  GredictedGredicted component weight or volume component weight or volume

X, X, == 9%

x2 = WI

F: = experimental error experimental error

d,b,Cd,b,C = = regression coefficientsregression coefficients

When logarithmic estimates are converted back to original units, they areWhen logarithmic estimates are converted back to original units, they are
biased downward because the antilogarithm of an estimated mean gives the geometricbiased downward because the antilogarithm of an estimated mean gives the geometric
rather then the arithmetic rather then the arithmetic imeanimean  (Cunia 1964). To adjust for this bias, a (Cunia 1964). To adjust for this bias, a
correction factor was computed and applied to each model by using Baskerville'scorrection factor was computed and applied to each model by using Baskerville's
(1972) procedure.(1972) procedure. The final equations,The final equations, including correction factors, were:including correction factors, were:

Y = 10 a + b log (D2) + c log (Mh) + (S2y.x  log, IO)/2 (5)(5)

yPyP
==  1010  a + b log (D*H) + (S* y*x l o g ,  10)/2

ys
= 10 a + b log (1 12H) + c log CD*/1 I*) + (S2y.x  log, lo)/2

EITuationsEITuations   (5),(5),  (6),(6), and (7) can be simplified to: and (7) can be simplified to:

y -z a’ (D”:)!’  fMh)CfMh)C

(6)

(7)(7)

(8)(8)

Y,Y, = a'  = a' (lI*H)b(lI*H)b (9)(9)

Y,Y, =  = a'a' ('l*)!'(H)"('l*)!'(H)" (10)(10)

2
whew: a’ = 1010  aa  ''  (s(s  y.xy.x   loYeloYe  lo)/lo)/ 2

;1” = il’ (112)”  - c

S2Y.X = error mean square from regression analysiserror mean square from regression analysis

Comparison of average deviations (actual minus predicted) by Comparison of average deviations (actual minus predicted) by d.b.h.d.b.h.  classes and classes and
the sums of the squared deviations for the single log-log equation and segmentedthe sums of the squared deviations for the single log-log equation and segmented
log-log equation showed that' segmented log-log equations (9) and (10) gave thelog-log equation showed that' segmented log-log equations (9) and (10) gave the
best results for the best results for the d.b.h.,d.b.h.,   d.b.h.d.b.h.  and total height, and d.b.h. and height to and total height, and d.b.h. and height to
4-inch top independent variable combinations (Clark and others 1985). Equations4-inch top independent variable combinations (Clark and others 1985). Equations
(9) and (10) are more complex than a single equation, but the improved accuracy(9) and (10) are more complex than a single equation, but the improved accuracy
justified their use.justified their use.

The following exponential ratio equation was used to estimate the The following exponential ratio equation was used to estimate the prooortionprooortion
of predictedof predicted total-stem weight or volume to a specified top d.o.h.:total-stem weight or volume to a specified top d.o.h.: ’ ’

ea (d"  (d" DC)DC) (11)(11)

ratio of stem weight or volume to top ratio of stem weight or volume to top d.o.b.d.o.b.  to to

oredictedoredicted  total stem total stem

YR =
where: where: YeYe = =

a



dd =  = spscifipr!spscifipr!  stem top diameter in inches stem top diameter in inches

nn = tree diameter at breast height in  = tree diameter at breast height in inchesinches ,;,;  :-:-

a,b,c = = reqressionreqression  coefficients coefficients

e = base of natural log = 2.71828e = base of natural log = 2.71828

The exponential ratio model shown below was developed to estimate a ratio forThe exponential ratio model shown below was developed to estimate a ratio for
expanriingexpanriing  saw-log stem‘weight or volume to any  saw-log stem‘weight or volume to any d.o.h.d.o.h. top above the saw-log top. top above the saw-log top.

YR =

where: where: Y,Y, = =

Mh =Mh =

d =d =

D=D=

.78.78 = =

a&,ca&,c = =

e =e =

ResultsResults

ea (Mh)b(Mh)b ((I-(((I-(  -&-&  )2)2)c)2)2)c 1
volume to top volume to top d.o.b.d.o.b. to to

L

ratio of stem ratio of stem weightweight or or

saw-lot) stemsaw-lot) stem

saw-log merchantable hesaw-log merchantable he

specified top diameterspecified top diameter

tree diameter at breasttree diameter at breast

iyhtiyht in feet in feet

in inchesin inches

height in inchesheight in inches

constant based on average form classconstant based on average form class

regression coefficientsregression coefficients

base of natural logbase of natural log

(12)

Physical Properties of Sample TreesPhysical Properties of Sample Trees~--~_._-.~----~--~-~--~.~.-~-~--~----~-~--~_._-.~----~--~-~--~.~.-~-~--~----~-

The average specific gravity of wood and bark by tree The average specific gravity of wood and bark by tree colnponentcolnponent is shown in is shown in
table 2 for individual species, soft hardwoods, hard table 2 for individual species, soft hardwoods, hard hardvJoods,hardvJoods,  and all trees and all trees
combined.combined. The The averdyeaverdye  totdl-treetotdl-tree  wood  wood SiJeCifiCSiJeCifiC  grdvitygrdvity  of the soft  of the soft hardtioodhardtiood
species was 0.439 for poletimber (5.0 to species was 0.439 for poletimber (5.0 to lU.9 inches) and 0.440 for  inches) and 0.440 for sawtimbersawtimber   (>(>
11.0 inches d.b.h.) compared with hard hardwood species, which averayed 11.0 inches d.b.h.) compared with hard hardwood species, which averayed 0.5Y80.5Y8  forfor
poletimberpoletimber and 0.604 for  and 0.604 for sdwtimber.sdwtimber. Hasswood had the Hasswood had the lobJestlobJest average total-tree average total-tree
wood specific yravity and wood specific yravity and blackgumblackgum  the  the highesthighest  for the soft hardwoods group. In for the soft hardwoods group. In
the hard hardwoods group,the hard hardwoods group, sweet birch had the sweet birch had the 1ovJest1ovJest  averageaverage  total-tree wood total-tree wood
specific specific gravitygravity  drld hickory had the  hickory had the tlignest.tlignest.

The The averdyeaverdye   illoistureilloisture  content of wood and bark by tree component  content of wood and bark by tree component andand sire sire
class is shown in table 3 for the species class is shown in table 3 for the species and s,JeCiess,JeCies  groupsgroups   sdmple3.sdmple3. Total-treeTotal-tree
wood moisture content for the soft wood moisture content for the soft hardtioodshardtioods  aver-agedaver-aged   105105 percent for  percent for i_'olet.irnberi_'olet.irnber
and 99 percent for and 99 percent for sawtimbersawtimber   COiiljJaredCOiiljJared   bfithbfith hard  hard hardbdoods,hardbdoods,  which averaged 62 which averaged 62
percent for poletimber and 67 percent for sawtimber.percent for poletimber and 67 percent for sawtimber. In the In the softsoft  hardvroodshardvroods group, group,
basswood had the highest basswood had the highest averayeaveraye   tc>tal-treetc>tal-tree moisture content compared  moisture content compared wit)\wit)\  red red
maple,maple, which had the lowest.which had the lowest. II-I the hard  the hard hardrJoodshardrJoods  group, white oak had the group, white oak had the
lowest total-tree wood moisture content and northern lowest total-tree wood moisture content and northern redred   Oi3.KOi3.K  had  had thethe  highest.highest.

Table 4 shows the average proportion of bark in the tree, based on Table 4 shows the average proportion of bark in the tree, based on greengreen
weight of wood and bark,weight of wood and bark, by tree component and by tree component and siresire class for the species class for the species Sd:B,1led.Sd:B,1led.



Basswood had the highest bark percentage of the soft hardwoods and chestnut oakBasswood had the highest bark percentage of the soft hardwoods and chestnut oak
had the had the highesthighest for the hard hardwoods. for the hard hardwoods. The percentage of stem weight in barkThe percentage of stem weight in bark
increased as stem increased as stem d.o.b.d.o.b. decreased. decreased. ThusThus , poletimber trees generally had a higher poletimber trees generally had a higher
proportion of the green weight in bark than did sawtimber trees, and branches hadproportion of the green weight in bark than did sawtimber trees, and branches had
the the highesthighest   ijroportionijroportion of green weight in bark. of green weight in bark.

The average The average greengreen  v/eightv/eight per cubic foot of wood, bark, and wood and bark per cubic foot of wood, bark, and wood and bark
cor:lblcor:lbl   nedned by tree component,by tree component, for poletimber and sawtimber are shown for poletimber and sawtimber are shown in table 5.in table 5.
Because Because ifif the soft hardwood and hard  the soft hardwood and hard hdrdr(oodhdrdr(ood  species  species groupiny,groupiny,  the  the averayeaveraye  range range
of green weiyht for cubic foot of wood for the two groups is similar--49 to 67of green weiyht for cubic foot of wood for the two groups is similar--49 to 67
pounds for the soft hardwoods and pounds for the soft hardwoods and 5252 to 67 pounds for the hard hardwoods. This is to 67 pounds for the hard hardwoods. This is
caused by the relatively high moisture content and specific gravity of caused by the relatively high moisture content and specific gravity of blackgumblackgum  in in
the soft the soft hardtioodshardtioods   JroupJroup  and the low moisture content of white ash in the hard and the low moisture content of white ash in the hard
hardtioodshardtioods group. group. The average green weight per cubic foot of wood for the softThe average green weight per cubic foot of wood for the soft
hardwood species was hardwood species was S6S6 pounds for poletimber and 54 pounds for sawtimber compared pounds for poletimber and 54 pounds for sawtimber compared
with 62 with 62 QoundsQounds  for pole and sawtimber hard hardwoods. for pole and sawtimber hard hardwoods.

The average green The average green vJcightvJcight  otot  vJoodvJood  and bark per cubic foot of wood by tree and bark per cubic foot of wood by tree
component for poletimber and component for poletimber and s?wtimber-sires?wtimber-sire  trees is shown in table 6. The weight trees is shown in table 6. The weight
of wood of wood andand bark  bark $er$er cubic-foot volume of wood is a useful factor for estimating cubic-foot volume of wood is a useful factor for estimating
the the volublevoluble of  of wotidwotid  in a tree  in a tree urur its components when weight of wood and bark is its components when weight of wood and bark is
ktlownktlown or for estimating green  or for estimating green b!eightb!eight of wood and bark when volume of wood is of wood and bark when volume of wood is
known.known. The green The green ideigiltideigilt  of wood and  of wood and !lark!lark  per cubic foot of wood for the total per cubic foot of wood for the total
tree averaged 68 pounds for poletimber and 65 pounds for sawtimber soft hardwoodstree averaged 68 pounds for poletimber and 65 pounds for sawtimber soft hardwoods
compared with 75 compared with 75 +ounds+ounds for poletimber and sawtirnber hard hardwoods. for poletimber and sawtirnber hard hardwoods.

The The ilverayeilveraye  greengreen   ureightureight  of wood and bark per cubic foot of wood was highest of wood and bark per cubic foot of wood was highest
for branches and decreased with increasing stem for branches and decreased with increasing stem didmeterdidmeter  (table 6). (table 6).

Prediction EquationsPrediction Equations--------____--------____   ____--_____--_

AA series  series of equations was developed to predict total-tree and tree componentof equations was developed to predict total-tree and tree component
weight and volume for each species,weight and volume for each species, the soft the soft hardrJoodhardrJood and hard hardwood groups, and hard hardwood groups,
and al and al 1 species  species combicombi  tiedtied  . Equations were Equations were developeddeveloped  for  for pred'ictingpred'icting  the green and the green and
dry weight of wood and bark combined and dry weight of wood and bark combined and tioodtiood  alone in the above-stump total tree. alone in the above-stump total tree.
Stem equations Stem equations werewere developed for estimating the green and dry weiyht of wood and developed for estimating the green and dry weiyht of wood and
hark hark coWin?d,coWin?d, and wood alone for the totdl stem.and wood alone for the totdl stem. Volume equations were alsoVolume equations were also
develoyed for develoyed for goodgood and bark combined and  and bark combined and lqoodlqood  alone in the above-stump total tree alone in the above-stump total tree
and total stem.and total stem.

Since tree height is measured to different top limits by variousSince tree height is measured to different top limits by various
organiz.ations,organiz.ations, equations equations AcreAcre developed by usiny diameter (U) al  developed by usiny diameter (U) al one and inand in
combination combination wit!)wit!)  total heiyht (Th), heiyht to 4-inch top  total heiyht (Th), heiyht to 4-inch top (H4),(H4), and merchantable and merchantable
height height (idh)(idh) as independent variables. as independent variables. Equation (9) was used to estimate theEquation (9) was used to estimate the
weight and volume of the totalweight and volume of the total .tree.tree  and stem for trees 5.0 to 10.9 inches  and stem for trees 5.0 to 10.9 inches d.h.h.,d.h.h.,
and equation (10) was used for trees and equation (10) was used for trees >> 11.0 inches inches d.b.h.d.b.h. when  when ilil alone,  alone, IIII and Th, and Th,
or or I)I) and  and 114114 were the  were the indeiIendentindeiIendent  variTbles.variTbles.

Equation (8) was used to estimate Equation (8) was used to estimate ltieightltieight  and volume of the total tree and and volume of the total tree and
saw-log merchantable saw-log merchantable ste!llste!ll for trees  for trees >> 11.0 inches d.b.h. when inches d.b.h. when i)i) and  and MhMh were the were the
independent variables.independent variables. Equations Equations ha%dha%d on  on IIII and  and iJlhiJlh were developed only for were developed only for
species sampled sufficiently in the sawtimber species sampled sufficiently in the sawtimber didmeterdidmeter  classes. classes. Equations wereEquations were
developed for the soft hardwoods, hard hardwoods, and all species, and fordeveloped for the soft hardwoods, hard hardwoods, and all species, and for
yello+po,Jlar,yello+po,Jlar,   Ait?Ait? oak, hickory, black oak, chestnut oak, northern red oak, oak, hickory, black oak, chestnut oak, northern red oak,
scnrletscnrlet  oak, oak, and and wniwni  tete oak. oak.



Equation Equation (11) was was used to estimate the proportion of used to estimate the proportion of total-ste::itotal-ste::i   weiGhtweiGht or or
volume in the stem to any d.o.b.volume in the stem to any d.o.b. top when top when steiilsteiil  weiwei yilt or  or volu:;levolu:;le  was cst  was cst imatedimated  with with
CJ,CJ,  I)I) and Th,  and Th, or or DD and H4 as  and H4 as thethe independent variables. independent variables. Equation Equation (12)(12) was used to was used to
estimate a ratio for expanding estimated estimate a ratio for expanding estimated saw-locjsaw-locj  Inercliantabl~?-sternInercliantabl~?-stern  weight or weight or
volulnevolulne  to any d.o.h. to any d.o.h. top above the top above the sabd-logsabd-log top when  top when DD and  and FlhFlh were  were the the inde+endentinde+endent
variables.variables.

Equations that use Equations that use iIiI with  with ThTh or  or I)I)  wit0wit0 H4 fit the existing total-tree  H4 fit the existing total-tree andand
total-sterlitotal-sterli  weight and volume data well, weight and volume data well, based on the based on the criteria of mean square errorcriteria of mean square error
and absolute deviation of observed from predicted.and absolute deviation of observed from predicted. EcjuationsEcjuations  that use  that use 22 and  and :lh:lh
fit existing saw-loy merchantable-stem weight and fit existing saw-loy merchantable-stem weight and volklevolkle  data well  data well .  MienMien  averageaverage
tree height and tree height and ste!:iste!:i  taper are similar to those of our  taper are similar to those of our sdr'lplesdr'lple  trees,  trees, the equationsthe equations
with with i.Ii.I alone  alone will result in good estimates of the tree weight and volume.will result in good estimates of the tree weight and volume. idhenidhen
average tree height by average tree height by d.h.h.d.h.h. class are different class are different fro13fro13 the  the Sd:ilpleSd:ilple  trees, however, trees, however,
the equations that include the equations that include dd height variable should  height variable should SeSe applied  applied directlydirectly or used to or used to
develop local weight-volume tables based on develop local weight-volume tables based on C)C) alone. alone.

Regression coefficients for estimating Regression coefficients for estimating weightweight  dnd volume are listed below, b.yvolume are listed below, b.y
independent independent VaridbleVaridble  and table number: and table number:

IndependentIndependent
variablevariable__-_.------___-_.------_

U alone alone

WeightWeight Vol Vol ui:ieui:ie---_-----_-- _.- ._ _ _ ._

tables 7, 8tables 7, 8 tau1estau1es  9,9,  1010

UU andand ThTh tdbles- 11, 12 tdblestdbles 13,13, i4i4

IIII andand 114114 tdblestdbles 15,15, lk)lk) tdt>lc?S 17,17, 18

U and  and YhYh tdl).lestdl).les  19,  19, a.) tdbleS  21, %2

In addition to the reyrrssion coefficients,In addition to the reyrrssion coefficients, tdbles 7 through 2% tdbles 7 through 2% coritdincoritdin  thethe
Coefficients  of determination dnd  of determination dnd StandardStandard  error  error (loij,,) for  for edch eq~ldtiOn.

Regression coefficients Regression coefficients fr)r estimating the ,jroportion  of the totdl-stm
weight dnd volume in the stem to d volume in the stem to d specifiedspecified  d.o.b.d.o.b. tog are  are givengiven  in tables  in tables 2323 and and
24.24. Table 23 contains coefficients for estimating ratios for Table 23 contains coefficients for estimating ratios for sti-~1sti-~1   LjreenLjreen   endend  drydry
weight of weight of tioodtiood   driddrid  bark  bark co&inedco&ined   aridarid  wood only, wood only, and and tabletable   2424  contdinscontdins   tiletile
coefficients for stem vol coefficients for stem vol umeume of  of LJOO~LJOO~  and  and barkbark   coi,G?icoi,G?i   nc?dnc?d   dnctdnct   goodgood  dl  dl o!ie.o!ie. EijuatEijuat  i on i on
coefficients coefficients for expanding estimated saw-log for expanding estimated saw-log [.K?rChdntdble-St[.K?rChdntdble-St 2fil weiwei  cJht d:ld VOl Ul’lf!

are shown in tables 25 and 26, respectively. shown in tables 25 and 26, respectively.

How to Use How to Use Prediction Prediction GiuationsGiuations~__-~-___--_-_-_-_~~-~~~__-~-___--_-_-_-_~~-~~ _----___----__

The The folloNinyfolloNiny  examples illustrate how to  examples illustrate how to useuse  -the-the   e+ationse+ations  in tables 7 in tables 7
triroughtrirough 26 to estimate the weight or volume of the  26 to estimate the weight or volume of the totdl tree and tree and it5it5  CWIlJonent:s.

This tabulation presents the tree data needed to estimate weight and volumeThis tabulation presents the tree data needed to estimate weight and volume
when when d.b.h.d.b.h.  and Th are measured and equations (9) and (10) are used: and Th are measured and equations (9) and (10) are used:

Example of trees Example of trees << 11.0 inches d.h.h. 11.0 inches d.h.h.

r)r) = 10.0 inches = 10.0 inches

Th = Th = 7070 feet feet



Example of trees  of trees >>  11.011.0 inches inches--

DD = 14.n inches = 14.n inches

Th = Th = 9090 feet feet

Tn estimate total-stem wood and hark green weiqht Tn estimate total-stem wood and hark green weiqht (YsTEMWB)(YsTEMWB)  of a snft of a snft
hardwood with hardwood with thesethese  dimensions, dimensions, the following equations would be selected fromthe following equations would be selected from
tabletable  12and12and  solved as follows: solved as follows:

Trees Trees <<  11.011.0 inches  inches d.h.h.--trsed.h.h.--trse  equation (9) equation (9)

YY sT!tMWnsT!tMWn  == a'  a' (D2Th)b(D2Th)b

= 0.19934 = 0.19934 ((HP)((HP)   (70))0*94973(70))0*94973

= = 0.19934 0.19934 (7Ot-m)"*94973(7Ot-m)"*94973

= 0.19934 = 0.19934 (4,485.44)(4,485.44)

YSTEMWBYSTEMWB = = 894 poundspounds

Trees Trees >> 11 inches d.b.h.--use equation (10)inches d.b.h.--use equation (10)--

YSrEMWBYSrEMWB  =  = a'a' (D2)b(D2)b   (Th)C(Th)C

== 0.16133  0.16133 (142)0.993"4(142)0.993"4   (9())".94973(9())".94973

= = 0.161330.16133  (196) (196) 3.99384 3.99384 (9[))0.94973(9[))0.94973

= 0.16133 (189.73) (71.78)= 0.16133 (189.73) (71.78)

YSXMWHYSXMWH = = 7,197 7,197 polJndspolJnds

, The same , The same mathematicmathematic   prncedureprncedure shown above would he used to solve equations (9) shown above would he used to solve equations (9)
oror  (10) for any of the tree component equations in tables 7 through 22.for any of the tree component equations in tables 7 through 22.

To estimate the proportion of total-stem green weight of wood and To estimate the proportion of total-stem green weight of wood and &t-k&t-k  in the in the
stem of a In-inch stem of a In-inch d.h.h.d.h.h.  tree to a 4-inch  tree to a 4-inch d.o.h.d.o.h.  top  top (Ye),(Ye),  the following soft the following soft
hardwood ratio regression coefficients would be selected from table 23 and solvedhardwood ratio regression coefficients would be selected from table 23 and solved
by using equationby using equation (11) as shown below. The same equation is used for all sizeThe same equation is used for all size
trees.trees.

YR = pa  (d)"(d)"  (II)"(II)"

= 2.71828= 2.71828 CC
-2.21340-2.21340   (4)3.h%GS(4)3.h%GS   (I())(I()) -4.00734-4.007341

= 2.71828 2.71828 CC
-2.21340 -2.21340 (168.11) (0.000098)1

==  2*71P38-3.036472*71P38-3.03647

YF?YF? = 0.964= 0.964



StcsmStcsm  weight to 4-inch top  weight to 4-inch top ==  (Y~TEMWB)(Y~TEMWB)  (Y,)(Y,)

= 894 = 894 (1).9fi4)(1).9fi4)

Stem Stem weight to weight to 4-inch top 4-inch top == 862 pounds 862 pounds

The The proceriureproceriure  shown  shown ahoveahove  can can he used to estimatehe used to estimate
the stem to any the stem to any d.o.b.d.o.b.  top by top by substituting for dsubstituting for d in equation in equation (11).

The following tabulationThe following tabulation shows the tree datashows the tree data needed to estimate weights andneeded to estimate weights and
ion (8) is used.ion (8) is used.volumes when d.b.h. and Mh are measured and equatvolumes when d.b.h. and Mh are measured and equat

DD = 14.0 inches d.h.h. = 14.0 inches d.h.h.

Mh = 2.0 logsMh = 2.0 logs

the proportion of total stem inthe proportion of total stem inI__.I__.

To use To use equation equation (8),(8),  Mh must he in feet, thus: Mh must he in feet, thus:

MhMh = 33.1 feet = (2.0 logs) (16.3 ft./log) + (0.5 ft for stump)= 33.1 feet = (2.0 logs) (16.3 ft./log) + (0.5 ft for stump)

To estimate the green weight of wood and bark in the saw-log To estimate the green weight of wood and bark in the saw-log merchantablemerchantable
stem stem (YsAwwe)(YsAwwe)  nf a soft hardwood tree, nf a soft hardwood tree, by using equation (8) the followingby using equation (8) the following
cnefficientscnefficients  would he selected from table 20 and solved as follows: would he selected from table 20 and solved as follows:

-YSAWWB-YSAWWB  =  = a'a' (V)b(V)b  (Mh)c(Mh)c

==  0.559680.55968   (142)0*9'608(142)0*9'608   (33.1)0076~3~(33.1)0076~3~

= = r-I.55968r-I.55968 (1.73.75) (14.51) (1.73.75) (14.51)

YSAWW0YSAWW0 = = 1,403 pounds1,403 pounds

The same mathematical procedure shown above The same mathematical procedure shown above wnuldwnuld he  he usedused tn solve equation (8) tn solve equation (8)
for any sawtimber tree for any sawtimber tree col~lponentcol~lponent  equation in  equation in tahlcstahlcs 13  13 throughthrough  2?.2?.

To estimate a ratio To estimate a ratio (Ye)(Ye) for expanding estimated saw-log merchantable-stem for expanding estimated saw-log merchantable-stem
green weight of wood and bark of the previous tree to weight to a 4-inch green weight of wood and bark of the previous tree to weight to a 4-inch d.o.h.d.o.h.
top, the following soft hardwood ratio equation would be selected from table 25top, the following soft hardwood ratio equation would be selected from table 25
and solved by using equation (12) as shown below:and solved by using equation (12) as shown below:

Y, = ea

= = 2.7182820.036672.7182820.03667 ((1-(.n4V4))2)2)((1-(.n4V4))2)2)
0.307380.307381

= = 2.718280*"27642.718280*"2764

Y, = 1 . 3 8 81 . 3 8 8

9
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The tree components predicted by using the equations provided can be used toThe tree components predicted by using the equations provided can be used to
lculatelculate additional tree components. For example, to estimate the weight or additional tree components. For example, to estimate the weight or
lume lume of.of. the crown (branches and  the crown (branches and topwood)topwood) subtract estimated weight of the stem subtract estimated weight of the stem
a specified a specified d.o.b.d.o.b. top from total-tree weight of wood and bark. The weight ortop from total-tree weight of wood and bark. The weight or

lume of bark alone can also be estimated by subtracting component weight orlume of bark alone can also be estimated by subtracting component weight or
volume of wood from wood and bark.volume of wood from wood and bark.

Stem weight to 4-inch top = Stem weight to 4-inch top = (YsAW,,)(YsAW,,)   (Y,)(Y,)

= 1,403 (1.388)= 1,403 (1.388)

Stem weight to 4-inch top = 1,947 poundsStem weight to 4-inch top = 1,947 pounds

Similar-size trees may vary in weight and volume because of differences inSimilar-size trees may vary in weight and volume because of differences in
crown size, stem taper,crown size, stem taper, and weight per cubic foot.and weight per cubic foot. Therefore, these equationsTherefore, these equations
should be applied only to trees growing in natural,should be applied only to trees growing in natural, fully stocked stands with treefully stocked stands with tree
dimensions and weight per cubic foot similar to the tree sampled.dimensions and weight per cubic foot similar to the tree sampled.
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Table 1Table 1 .--Mean and .--Mean and rahyerahye  of tree age and  of tree age and masurements,masurements,  by species and tree species and tree SizeSize   ClaSSClaSS

-~-~ ------------_--_---m-_-v--------------_--_---m-_-v-- __-v_-P-----__-v_-P-----

TreeTree I Height to Height to 4-4- Height to Height to saw-saw- 0.o.b.0.o.b.  at  at saw-saw-
sizesize SampleSample AgeAge 0.b.h.0.b.h. Total heightTotal height inch d.o.b.inch d.o.b. log log ,%rchantable,%rchantable log merchantablelog merchantable
classclass treestrees toptop toptop toptop

(inches)(inches)
AverageAverage RangeRange AverageAverage RangeRange AverageAverage RangeRange Average RangeAverage Range AverageAverage RangeRange AverageAverage RangeRange

- -- - --_~---_~- -- .~----_-.~----_-

_ - _ ________ _ _ Feet  _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ Inches Inches --  --  --NunberNunber _ _ - Inches Inches --  --  -- --_

__
7.8-18.07.8-18.0
7.8-18.07.8-18.0

SOFT HARDWOODSSOFT HARDWOODS

5 . 0 - 1 0 . 9  6 06 0 5555 16-14616-146 8.18.1 5.1-10.75.1-10.7 67 34-10234-102 38 12-73 _- _- __
>ll.O>ll.O 6868 7777 50-19850-198 15.815.8 11.0-25.611.0-25.6 98 58-14758-147 77 39-129 50 16-99 10.5
TllTll trees 128 trees 128 6767 16-19816-198 12.212.2 5.1-25.65.1-25.6 84 34-14734-147 58 12-129 50 16-99 10.5

BASSWOODBASSWOOD

5.0-10.9 9 6060 46-7546-75 8.0 5.6-10.5 72 63-8263-82 41 23-59
>11.0 9 7676 52-10052-100 14.1 11.8-16.5 91 %.I-106%.I-106 69 57-82
xl1xl1 trees 18 trees 18 6868 46-10046-100 11.1 5.6-16.5 82 63-10663-106 55 23-32

__ __
27 16-37
27 16-37

-_
12.0
12.0

BLACKGUMBLACKGUM

5.0-10.9 9 9797 80-11680-116 8.0 5.7-10.0 49 3 4 - 5 83 4 - 5 8 27 14-41
>ll .o 9 140140 72-19872-198 14.6 12 .O-17.8 73 58-10058-100 54 39-78
AllAll trees 18 trees 18 119119 72-19872-198 11.3 5.7-17.8 61 34-10034-100 40 14-78

__ _-
42 30-67
42 30-67

__
9.3
9.3

RED RED HAPLEHAPLE

5.0-10.9
:;

5959 42-7342-73 8.08.0 5.1-10.75.1-10.7 65 47-8647-86 36 12-60
>ll .o 6565 50-8950-89 14.214.2 12.0-16.812.0-16.8 83 63-10463-104 58 43-80
All trees 30All trees 30 6161 42-8942-89 10.510.5 5.1-16.85.1-16.8 72 47-10447-104 45 12-80

__ __ __ -_
28 9-50 11.0 8.0-14.98.0-14.9
28 9-50 11 .o 8.0-14.98.0-14.9

YELLOW-POPLARYELLOW-POPLAR

5 . 0 - 1 0 . 9  2 4
>ll.O 38
AllAll trees trees 6262

s':s':
5454

16-7516-75 8.1 5.6-10.7 73 51-10251-102 42 17-73
50-7650-76 17.0 11 .O-25.6 111 84-14784-147 90 59- 129
16-7616-76 13.6 5.6-25.6 97 51-14751-147 71 17-129

__ __
64 28-99
64 28-99

1012
10.2

HARD HARD MARDWOODSMARDWOODS

5 .o-10.9 143 6060 19-114 8.1 5.0-10.9
>ll.O 204 9191 45-175 16.3 11 .O-24.7
All trees 347All trees 347 7878 19-175 12.9 5.0-24.7

65

z

36-9236-92 39 9-67
61-12061-120 70 40-104
36-12036-120 57 g-104

WHITE ASHWHITE ASH

5 .O-10.9 27 5757 25-85 8.0 5.0-i0.3 67 44-8444-84
>ll .o 25 8787 54-147 15.1 11 .O-21.8 91 73-11973-119
hll trees  trees 52 7272 25-147 11.4 5.0-21.8 79 44-119

__ __
42 16-78
42 16-78

42 15-67 __ _-
71 52-103 35 16-73
56 15-103 35 16-73

__
9.4-15.4
9 . 4 - i 5 . 4

__
9.0-10.9
9.0-10.9

-_
7.8-18.2
7 .R-18.2

__ __
11.6 8.1-19.0
11.6 8.1-19.0

1;:4
12.2

__
9.0-19.0
9.0-19.0

ContinuedContinued



Table 1Table 1 .--Mean and range of tree age and measurements,.--Mean and range of tree age and measurements, by species and tree size class--Continuedby species and tree size class--Continued
_----_---- _-_-

TreeTree
sizesize

Height to Height to 4-4-
SampleSample AgeAge D.b.h.D.b.h.

Height to Height to saw-saw-
Total heightTotal height inch d.o.b.inch d.o.b.

classclass
(inches)(inches)

trees _trees _
loy loy merchantablrmerchantablr

I toptop toptop--_.--_.

AverageAverage RangeRange AverageAverage RangeRange AverageAverage RangeRange Average RangeAverage Range AverageAverage RangeRange
- -- - -- -_-_

NumberNumber- -- - - _ _ Inches Inches --  --  ----_--_ ____________Fe& _ ________ _____

5.0-10.9 9
>I1 .n 1212
Xl1Xl1 trees 21 trees 21

5.0-10.9 9
>ll.O
'Kll'Kll  trees  trees lR9lR9

5.0-10.9 2 02 0
>ll .o 34
All trees  trees 54

5.0-10.9 9 7272 41-109 8.3 6.2-10.5
>I1 .o 18 106106 68-170 17.0
ii11 trees  trees 26

11.8-21.8
9494 41-170 13.8 6.2-21.8

5.0-10.9 18 8080 46-107 8.28.2 5.6-10.95.6-10.9
>ll.O 32 104104 68-151
Xl1Xl1 trees 50 trees 50

16.416.4 11.5-22.311.5-22.3
9595 46-151 13.413.4 5.6-22.35.6-22.3

5.0-10.9 3 33 3
>ll .fl 3n
All trees  trees 71

5.0-10.9 9 6565 47-81 8.0 5.7-10.2 5656 44-7244-72 3232
>ll .I)

13-53

:;:;
8787 52-124 17 .o 11.7-22.2 R7R7

711711  trees trees
63-10563-105 6666 40-87

nono 47-124 14.0 5.7-22.2 7676 44-10544-105 5555 13-87

4747

::::

32-73 8.18.1 5.8-10.55.8-10.5
51-105 15.015.0 11.9-18.5
32- 105 12.1 5.8-18.5

2424 19- 39 8.1 5.6-10.25.6-10.2
5050 45-79 13.813.8 11.6-16.411.6-16.4
3737 19-79 11.011.0 5.6-16.45.6-16.4

7575 26-114
115115 74-175
9999 26-175

1:::
5.1-10.9

11.6-23.1
13.3 5.1-23.1

4848 35-55
7474 50-114
6262 35-114

5.9-10.9
11 .l-24.7
5.9-24.7

SWEET BIRCHSWEET BIRCH

6262 53-7453-74
7979 67-9867-98
7272 53-9853-98

BLACK LOCUSTBLACK LOCUST

5757 36-6836-68
8181 65-9965-99
6969 36-9936-99

HICKORYHICKORY

6767 42-9242-92
9393 72-12072-120
8484 42-12042-120

BLACK OAKBLACK OAK

6363 44-8044-80
8484 74-9774-97
7777 44-9744-97

CHESTNUT OAKCHESTNUT OAK

6262 47-8547-85
8787 61-11561-115
7878 47-11547-115

NORTHERN RED OAKNORTHERN RED OAK

7070 53-8653-86
9696 67-11867-118
84 53-118

SCARLET OAKSCARLET OAK

3333 20-46
5656 46-73
4646 20-73

__ __
23 16-39
23 16-39

3434 22-48
6161 45-86
4848 22-86

- - -_
35 25-45
35 25-45

4040 12-65 __ - -
7474 53-104 44 17-74
6262 V-104 44 17-74

3737 16-55
6464 48-77
5555 16-77

__ __
38 26-57
38 26-57

3838 18-57
7070 46-94
5858 18-94

__
28-66
28-66

43.43. 18-65
7474 50-98
6060 18-98

- -
45
45

- -
50
50

- -
44
44

-_
25-7A
25-78

__
24-54
24-54



Table 1Table 1 .--!lean.--!lean  and range of tree age and measurements, and range of tree age and measurements, by species and tree size class--Continuedby species and tree size class--Continued

-_---A-- -__- -- --

TreeTree Height to Height to 4-4- Height to Height to saw-saw- D.o.b. at D.o.b. at saw-saw-
sizesize SampleSample AgeAge D.b.h.D.b.h. Total heightTotal height inch d.o.b.inch d.o.b. log merchantablelog merchantable log merchantablelog merchantable
classclass treestrees toptop toptop toptop

(inches)(inches)
AverageAverage RangeRange AverageAverage RangeRange AverageAverage RangeRange Average RangeAverage Range AverageAverage RangeRange AverageAverage RangeRange

NumberNumber --  -_-_ Inches Inches __  __  __ __  __  __  __  __  __  __  __  __  __  __  __  __ Feet  Feet __  __  __  __  __  __  __  __  __  __  __  __  __  __ __  __  __ Inches  Inches __  __  __

WHITE OAKWHITE OAK

5.0-10.95.0-10.9 99 7070 54-8654-86 5.1-10.35.1-10.3 6161 38-8438-84 3636 9-609-60 ____
>ll.O>ll.O 1919 9191 62-13062-130

1::;1::;
11.6-21.711.6-21.7 9494 72-11072-110 7272 53-8553-85 4646 3416434164 11.911.9 8.4Ii8.08.4Ii8.0

x11x11  trees trees 2828 8484 54-13054-130 13.913.9 5.1-21.75.1-21.7 8484 38-11038-110 6060 9-859-85 4646 34-6434-64 11.911.9 8.4-18.08.4-18.0

ALL SPECIESALL SPECIES

5.0-10.95.0-10.9 203203 5959 16-14616-146 168.:168.: 5.0-10.95.0-10.9 34-10234-102 3939 9-739-73 ---- ____
____

---->ll.O>ll.O 272272 8787 22-19822-198
12:712:7

11.0-25.611.0-25.6 96:96: 58-14758-147 7171 39-12939-129 4444 16-9916-99 11.311.3 7.8-19.07.8-19.0
AllAll  trees trees 475475 7575 16-19816-198 5.0-25.65.0-25.6 8181 34-14734-147 5757 9-1299-129 4444 16-9916-99 11.311.3 7.8-19.07.8-19.0



+
n Table 2Table 2 .--Average specific gravity of wood,.--Average specific gravity of wood, bark, and wood and bark bark, and wood and bark combined,combined,  by tree component  by tree component ahdahd  size class, size class, for hardwood species in thefor hardwood species in the

Southern Appalachian MountainsSouthern Appalachian Mountains

TreeTree
sizesize
classclass
(inches)(inches)

'Total'Total
treetree

eutteutt  to to
9-inch top9-inch top

Average and standard deviationAverage and standard deviation
StemStem

g-inchg-inch  to to Butt toButt to
d-inch topd-inch top 4-inch top4-inch top

I

4-inch to4-inch to
tiptip

BluttBlutt  to to
tiptip BranchesBranches

SOFT SOFT HARDWOOOSHARDWOOOS

WoodWood

_-_-
0.451 0.451 rr  rJ.061rJ.061

0.442 0.442 ff  n.n?5n.n?5
n.440n.440  tt  n.n63n.n63

RarkRark

____ 0.4570.457 ++ 0.1010.101
0.4250.425 tt  n.086n.086 0.4070.407 rr n.097n.097

Wood and BarkWood and Bark

____ 0.4430.443 tt 0.0730.073
0.4460.446 22 0.058 0.058 0.4340.434 tt 0.0620.062

BASSWOODBASSWOOD

WoodWood

____ 0.359 0.359 ??  O.n24O.n24
0.3620.362 ??  'l.022'l.022 0.3680.368 ** 0.0350.035

RarkRark

____ n.471 n.471 22 o.n23
n.413 t  0.0170.017 n.419n.419 22 n.017n.017

Wood Wood andand   Rat-kRat-k

0.4360.436 ff U.070U.070
n.456n.456  ++  n.063n.063

0.230 i 0 .074
O.J4UO.J4U   tt 0.063 0.063

0.440 0.440 22 0.070 0.070
n-b;/n-b;/   rr 0.063 0.063

0.4370.437 +-+- 0.1040.104 0.462 2 0.094 n.379 n.379 tt 0.121 0.121
0.4130.413 ++ 0.0870.087 0.408 t 0.035 0.371 0.371 tt 0.092 0.092

0.4360.436 ?? 0.0680.068
0.4480.448 tt 0.0590.059

0.444 i 0.073 il.421il.421   +-+-  U.U73U.U73
0.435  + 0 .063 0.426 0.426 22 0.062 0.062

0.3450.345 .?.? 0.0170.017
l-l.354l-l.354 ++ 0.0300.030

0.357 ? 0.024 0 .324  i O.nO8
0.368 + 0.034 0.339 + 0.031

0.4210.421 ?? o.n26o.n26
n.4n7n.4n7  ff  n.025n.025

0.423 0.423 tt 0.023 0.023 0.406 + 0.022
0.418 0.418 22  0.0170.017 0.396 + 0.018

0.3660.366 rr n.013n.013
n.369n.369 ff 0.0260.026

0.370 t 0.020 0.354 0.354 22 0.010 0.010
0.376 0.376 ??  n.n29n.n29 0.359 0.359 +_+_  0.024 0.024

0.5180.518 ?? 0.0280.028
0.5230.523 cc 0.0570.057

0.526 0.526 ?? 0.032 0.032 0.521 0.521 +_+_  U.015U.015
il.511il.511   ?:?:  O.'J56O.'J56 'I.500 'I.500 ff 0.049 0.049

0.4650.465 22 0.0380.038
0.4640.464 ++ n.054n.054

0.457 0.457 ++ 0.037 0.037 '3.494 '3.494 ff 0.031 0.031
0.436 0.436 ??  U.074U.074 0.460 0.460 +_+_  0.024 0.024

5.0-10.95.0-10.9
2ll.n2ll.n

0.439 0.439 ++  n.073n.073
n.440n.440  _+_+  0.062

__
n.440 t 0.064

0.4410.441  rr 0.094
0.400 r 0.088

__
0.404 2 0.099

0.440 t 0.072
0.434 r 0.061

__
0.434 r 0.063

0 .353  r n.n22
n.364 r 0.033

__
n.371n.371 cc 0.0400.040

0.418 0.418 f  n.n23n.n23
0.411 0.411 rr  n.nl5n.nl5

____
0.4220.422 ** n.018n.018

n.369 n.369 tt  n.nl7n.nl7
0.374 0.374 rr  n.n27n.n27

____
0.3780.378 ++ n.n34n.n34

5.0-10.95.0-10.9 0.524 0.524 ii 0.027 0.027
>ll.O 0.509 0.509 ++ 0.054 0.054

____
0.5140.514 cc 0.0560.056

0.471 0.471 tt 0.029 0.029 ____
0.448 0.448 ii 0.048 0.048 0.4370.437 rr 0.0740.074

5.0-10.9
j11.0

5.0-10.9
>11.0-

5.0-10.9
>ll.O-

5.0-10.95.0-10.9
2ll.n2ll.n

9.3709.370 22 n.n2in.n2i
0.376 t n.n29

BLACKGUMBLACKGUM

WoodWood

0.5280.528 tt O.lJ34O.lJ34
5.5115.511 ++ 0.0560.056

BarkBark

0.4550.455 tt 0.0390.039
0.4350.435 ?? 0.0760.076

5.0-10.95.0-10.9
211."211."

__
0.372 0.372 II  n.nl9n.nl9

__
0.497 t 0.054

5.0-10.9
>ll.O-

ContinuedContinued

__
0.435 0.435 22 0.083 0.083



Table 2Table 2 .--Average.--Average specific gravity of specific gravity of wood, bark, and wood and bark combined,wood, bark, and wood and bark combined, by tree component and size class, for hardwood species in theby tree component and size class, for hardwood species in the
Southern Appalachian Mountains--ContinuedSouthern Appalachian Mountains--Continued

TreeTree
size
classclass

(inches)

TotalTotal Butt toButt to
treetree g-inchg-inch  top top

Average and standard deviationAverage and standard deviation
StemStem 1

-inch to-inch to Butt toButt to
4-inch top4-inch top 4-inch top4-inch top

4-inch to4-inch to Butt toButt to
tip tip Branches

5.n-10.9 0.5130.513 ff n.023n.023 -_
211.0 0,5020,502 ff 0.0410.041 0.5040.504 ff 0.041 0.041

5.0-10.95.0-10.9
>ll.O

5.0-10.9
>ll.O

5.0-10.9
>ll.O

5.0-10.9
>ll.O

5.0-10.9
>ll.O

5.0-10.9
>ll.O-

5.0-10.9
>ll.O

$

-_-_ 0.512 0.512 ff n.n26
0.486 f 0.038 0.500 f n.n4l

RED MAPLEMAPLE

WoodWood

n.503 f 0.0240.024 0.5160.516 ++ 0.0270.027 0.511 0.511 ** 0.015 0.015
0.5080.508 ++ 0.0350.035 0.5050.505 ii 0.0460.046 0.488 0.488 +-+- 0.036 0.036

0.5070.507 ff 0.0220.022
0.5150.515 ff 0.0320.032

6.5596.559 ff 0.0380.038
0.5440.544 ff 0.0330.033

0.5160.516 i-O.036i-O.036
---- 0.5120.512 ff O.n25O.n25

0.5180.518 ff 0.032 0.032 0.5160.516 ff 0.0340.034

BarkBark

0.4960.496 ff 0.0240.024 0.5090.509 itit 0.0240.024 0.497 0.497 ++ 0.026 0.026
0.5170.517 ff 0.0310.031 0.5160.516 ff 0.0340.034 0.515 0.515 ** 0.031 0.031

0.5720.572 i-O.039i-O.039 i-o.043i-o.043
0.5940.594 tt 0.0360.036

0.5730.573 0.5720.572 ff 0.0390.039

Wood and Bark Wood and Bark ‘,

0.5660.566 ** 0.0450.045 0.5900.590 ff 0.0350.035 0.482 0.482 22 0.051 0.051
0.5550.555 tt 0.0260.026 0.5710.571 ?? 0.0380.038 0.504 0.504 ff 0.039 0.039

0.5160.516 ++ 0.0200.020
0.5200.520 22 0.0260.026

----
0.5220.522 ++ 0.032 0.032

__ 0.5230.523 ff 0.0230.023
0.5260.526 ff 0.025 0.025 n.522n.522 ff 0.0310.031

YELLOW-POPLARYELLOW-POPLAR

WoodWood

0.5080.508 ff 0.0200.020 0.5200.520 ff 0.0220.022 0.491 + 0.024 0.024
n.524 n.524 ff  n.n24n.n24 0.5230.523 ?? n.030n.030 0.511 0.511 ?? 0.027 0.027

0.3890.389 ff 0.0280.028
0.4180.418 ff 0.0300.030 0.4140.414 5-0.0305-0.030 i-0.042i-0.042

0.3880.388 ff n.028n.028
0.4400.440 n.415n.415   ff  n.n3nn.n3n

RarkRark

0.3930.393 ff n.034n.034 n.387n.387 tt 0.0280.028 0.410 0.410 ?? 0.024 0.024
0.4450.445 tt 0.0340.034 0.4160.416 ff 0.0300.030 0.438 0.438 ff 0.033 0.033

0.3500.350 tt 0.0290.029
0.3410.341 ff 0.0470.047

____
0.3400.340 ff  n.047n.047

---- 0.3670.367 -+-+ 0.0290.029
0.3790.379 ff 0.046 0.046 0.3440.344 ff 0.0470.047

Wood and BarkWood and Bark

0.3360.336 tt n.037n.037 0.3820.382 ff 0.0320.032 0.248 0.248 ii 0.057 0.057
0.3580.358 ++ D.n50D.n50 0.3460.346 ff 0.0450.045 0.312 0.312 ff 0.059 0.059

0.3830.383 ?:?: 0.0250.025
0.4060.406 ff 0.0280.028

____
0.4030.403 ?:?:  0.028 0.028 0.4290.429 i-O.038i-O.038

0.3850.385 ++ 0.0260.026
0.4050.405 ++ 0.0280.028

HARD HARDWOODSHARD HARDWOODS

0.3850.385 ++ 0.0290.029 0.3870.387 ?? 0.0260.026 0.360 0.360 ++ 0.024 0.024
0.4280.428 f.f. 0.0320.032 0.4050.405 ii 0.0280.028 0.400 0.400 ++ 0.036 0.036

WoodWood

0.5980.598 f:f: 0.0480.048
0.6040.604 ?? 0.0410.041 0.5960.596 i-O.046i-O.046

____ 0.5960.596 -+-+ 0.0530.053 0.6190.619 tt 0.0370.037 0.5980.598 ** 0.0470.047 0.606 0.606 ff 0.039 0.039
0.6160.616 ff  on44on44 0.5980.598 ff o.n45o.n45 0.6300.630 tt 0.0370.037 0.5980.598 ff 0.0450.045 0.622 0.622 tt 0.040 0.040

Wood Wood andand Rark Rark

ContinuedContinued
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Table 2Table 2 .--Average specific gravity of wood,.--Average specific gravity of wood, hark, and wood and hark combined,hark, and wood and hark combined, hy tree component and size tree component and size class, for class, for hardwood species in thehardwood species in the
Southern Appalachian Mountains--ContinuedSouthern Appalachian Mountains--Continued

TreeTree
sizesize
classclass
cinches)cinches)

TotalTotal
treetree

Butt toButt to
o-inch topo-inch top

Average Average aqdaqd standard deviation standard deviation
stemstem

9-inch to9-inch to BustBust  to to
d-inch topd-inch top 4-inch top4-inch top

4-inch to4-inch to
tiptip

Rutt toRutt to
tiptip BranchesBranches

5.n-10.95.n-10.9
'11."

5.o-10.9
>ll.O

5.0-!f!.9
>ll.O-

5.n-10.9
>ll.O-

5.0-10.9
>11.n-

5.0-10.9
>11.o-

5.0-10.9
>ll.O-

5.0-117.9
>ll.O-

0.502 i 0.096 __
0.536 2 0.093 0.545 i 0.109

0.582 + O.n43
0.594 t 0.033

__
0.586 t 0.039

0.589 t 0.031
0.579 2 0.040

__
0.572 t 0.043

n.an7n.an7  cc  n.041n.041
0.407 2 0.044

__
0.344 ? 0.043

n.562n.562 kk 0.0310.031
0.5560.556 ** r).n37

__
0.544 f 0.038

0.531 t 0.095
0.602 i 0.025

__
0.601 _c 0.027

0.556 f 0.084
0.663 i 0.027 0.716 i-0.n25

0.536 r 0.092
0.614 f 0.020

-_
0.616 0.616 ++  n.n23n.n23

RarkRark

____ 0.5100.510 ?? 0.1190.119
0.5580.558 ++  n.ln7n.ln7 0.5480.548 ++ 0.1080.108

Wood and BarkWood and Bark

____ 0.5780.578 rr 0.0530.053
0.6010.601 22 0.040 0.040 0.5870.587 22 0.0380.038

WHITE ASHWHITE ASH

WoodWood

____ 0.5890.589 f.f. 0.035
0.603 t O.n43 0.576 k 0.042

9ark9ark

____ 0.3750.375 22 n.056n.056
n.4n5n.4n5  ?r?r   n.n55n.n55 n.387 n.387 ii  n.1144n.1144

WoodWood and Rat-k and Rat-k

____ 0.551 0.551 ff  n.n36n.n36
n.562 n.562 tt  n.045n.045 n.546 n.546 tt 0.037 0.037

SWEET BIRCHSWEET BIRCH

WoodWood

____ 0.5410.541 22 n.lo7n.lo7
0.6110.611 tt 0.027 0.027 0.6020.602 22 0.0250.025

RarkRark

____ 0.619 0.619 ++ n.144 n.144
0.7190.719 ++  n.030n.030 0.7170.717 %% 0.0250.025

Wood and Wood and BarkBark

____ 0.550 0.550 rr  n.112n.112
n.628n.628 rr  n.n22n.n22 0.6170.617 rr 0.022

0.514 0.514 ++ 0.087 0.087
0.532 0.532 tt 0.077 0.077

0.592 + 0.034
0.600 r 0.034

0.613 ?: 0.035
0.622 i 0.044 0.044

0.441 0.441 ff 0.039 0.039
0.446 0.446 tt 0.047 0.047

n.569 n.569 tt 0.033 0.033
0.567 0.567 ??  n.046n.046

0.608 t 0.023
0.618 2 0.029

0.633 f 0.030
0.679 i 0.026

n.612n.612   22 0.020 0.020 0.564 2 0.082
0.630 0.630 ?? 0.022 0.022 0.618 2 0.021

0.510 0.510 22 0.113 0.113
0.548 0.548 ?? 0.107 0.107

o.584 t 0.044
0.591 +- 0.038

0.590 f 0.034
0.576 t 0.042

0.383 2 n.053
0.388 k 0.044

0.558 ? n.Oi4
0.552 i 0.039

0.555 + 0.080
0.602 t 0.026

0.624 0.624 ff 0.105 0.105
0.716 0.716 ++ 0.025 0.025

0.476 0.476 tt 0.070 0.070
0.516 0.516 22 0.079 0.079

0.563 + 0.036
0.588 f 0.038

0.590 + 0.028
0.598 2 0.044

0.461 0.461 tt 0.032 0.032
0.440 0.440 rr 0.046 0.046

0.549 t 0.027
0.549 k 0.044

0.571 f 0.021
0.601 c 0.026

0.511 -+ 0.026 0.026
0.594 0.594 ++ 0.039 0.039

0.551 + 0.019
0.598 + 0.025

ContinuedContinued



Table 2Table 2 .--Average specific gravity of wood,.--Average specific gravity of wood, bark. and wood and hark combined, by tree component and size class, for hardwood species in thebark. and wood and hark combined, by tree component and size class, for hardwood species in the
SournernSournern  Appalachian  Appalachian tbuntainsi-Continuedtbuntainsi-Continued
- -- -

TreeTree
sizesize
classclass

(inches)(inches)

TotalTotal
treetree

--PAverage--PAverage  and standard  and standard deTi??Fri-deTi??Fri-
StemStem

-----Futt-----Futt  to to g-inchg-inch  to to ButtButt  to to
g-inchg-inch  top top 4-inch top4-inch top 4-inch top4-inch top

4-inch4-inch  to to
tiptip

Butt toButt to
tiptip

__-__-

BranchesBranches

BLACK LOCUSTBLACK LOCUST

WoodWood

0.600 t ‘1.059
0.655 0.655 tt  0.~320.~32

-_
0.648 0.648 rr  U.037U.037

____ '3.583'3.583   rr 0.087 0.087
0.6640.664 CC 0.033 0.033 0.6520.652 tt 0.0350.035

BarkBark

0.6480.648 ff 0.0160.016
0.6760.676 +_+_ 0.0330.033

0.596 0.596 +-+- 0.070 0.070
0.652 0.652 22 0.035 0.035

0.621 0.621 ff 0.046 0.046
0.666 0.666 ++ 0.026 0.026

0.289 0.289 ++  0.0260.026
0.305 0.305 ??  U.U27U.U27

__
0.282 0.282 rr 0.024 0.024

____ 0.2660.266 tt 0.0400.040
0.3170.317 ++ 0.030 0.030 0.2930.293 ff 0.0250.025

Wood and BarkWood and Bark

0.3280.328 ii 0.0180.018
0.3460.346 ++ 0.0300.030

0.277 0.277 ff 0.032 0.032
0.295 0.295 ?? 0.025 0.025

0.329 0.329 -+-+ 0.021 0.021
0.335 0.335 ff 0.031 0.031

0.554 0.554 22 0.055 0.055
0.605 0.605 f.f.  0.025 0.025

__
0.561 0.561 +_+_ 0.020 0.020

____ 0.5080.508 ff 0.0790.079
0.5680.568 22 0.021 0.021 0.5650.565 ;; 0.0170.017

HICKORYHICKORY 1

WoodWood

0.5640.564 ++ 0.0290.029
0.5700.570 tt 0.0260.026

0.551 0.551 ff 0.068 0.068
0.606 0.606 ff 0.027 0.027

0.514 0.514 rr 0.037 0.037
0.542 0.542 ff 0.024 0.024

0.657 0.657 f.f. 0.033 0.033
0.648 0.648 rr 0.033 0.033

__
0.646 0.646 ff 0.039 0.039

____ 0.6600.660 ++ 0.0310.031
0.6610.661 ++ 0.038 0.038 0.6490.649 22 0.0370.037

BarkBark

0.6660.666 ++ 0.0440.044
0.6570.657 ++ 0.0470.047

0.659 0.659 ff 0.033 0.033
0.649 0.649 ++ 0.036 0.036

0.640 0.640 ++ 0.051 0.051
0.647 0.647 ff 0.037 0.037

0.503 0.503 ?? 0.027 0.027 _-
0.531 0.531 tt 0.036 0.036 0.550 0.550 rr 0.039 0.039

____ 0.5230.523 ++ 0.0280.028
0.5610.561 ++ 0.037 0.037 0.5520.552 rr 0.0360.036

Wood and BarkWood and Bark

0.4930.493 ++ 0.0310.031
0.5200.520 ff 0.0320.032

0.519 0.519 22 0.027 0.027 0.445 0.445 ff 0.040 0.040
0.552 0.552 ++ 0.036 0.036 0.497 0.497 ?? 0.044 0.044

5.0-10.9 0.632 0.632 _+_+ 0.030 0.030
j11.0j11.0 0.629 0.629 rr 0.029 0.029

__
11.63111.631   ++ 0.034 0.034

---- 0.6360.636 ff 0.0300.030
0.6420.642 ff 0.031 0.031 0.6340.634 ff 0.0310.031

BLACK OAKBLACK OAK

WoodWood

0.6250.625 ff 0.0360.036
0.6150.615 ++ 0.0370.037

0.636 0.636 ff 0.032 0.032 0.574 0.574 -+-+ 0.040 0.040
0.635 0.635 ++ 0.031 0.031 0.599 0.599 ++ 0.033 0.033

0.579 0.579 22 0.025 0.025 __
0.573 0.573 ff  U-038U-038 0.556 0.556 ff 0.044 0.044

____ 0.5700.570 ff 0.0260.026
0.5790.579 rr 0.039 0.039 0.5600.560 ff 0.0440.044

BarkBark

0.6060.606 ++ 0.0240.024
0.6230.623 ff 0.0290.029

0.572 0.572 tt 0.025 0.025 0.623 0.623 ++ 0.034 0.034
0.560 0.560 ff 0.044 0.044 0.613 0.613 zz 0.033 0.033

0.533 0.533 ++ 0.035 0.035
0.573 0.573 ++  U.032U.032

__ ____ 0.5520.552 ?:?: 0.0380.038
0.584 0.584 rr 0.032 0.032 0.6010.601 ff 0.035 0.035 0.5870.587 ff 0.0300.030

0.5380.538 ff 0.0420.042
0.5650.565 ff 0.0370.037

0.550 0.550 ** 0.038 0.038 0.433 0.433 ff 0.048 0.048
0.586 0.586 ++ 0.030 0.030 0.542 0.542 ** 0.052 0.052

ContinuedContinued
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5.G-10.95.G-10.9
>ll.O>ll.O--

5.0-10.9
>!l.O>!l.O--

5.0-10.95.0-10.9
>ll .o-

5.0-10.9
>ll.O-

5.0-10.95.0-10.9
211.0211.0

5 .o-10.9
>ll.O>ll.O--

5.0-10.95.0-10.9
211.0211.0
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Table 2Table 2 .--Average specific gravity of wood, bark, and wood and bark combined,.--Average specific gravity of wood, bark, and wood and bark combined, by tree component and size class, for hardwood species in theby tree component and size class, for hardwood species in the
Southern Appalachian Mountains--ContinuedSouthern Appalachian Mountains--Continued
- -- -

TreeTree
sizesize
classclass
(inches)(inches)

---^--_~~----^--_~~- - -- -
Average and standard Average and standard deviationdeviation~--~-- - - - - - - - -- - - - - - - -

--
TotalTotal

_ - _ - - _ _ _ _  S t e m_ - _ - - _ _ _ _  S t e m --
Butt toButt to 9-inch to9-inch to ButtButt  to to 4-inch to4-inch to autt toautt to

treetree 9-inch9-inch  too too 4-inch too4-inch too J-inch tooJ-inch too tiotio tiotio BranchesBranchesI

5.0-10.95.0-10.9
>ll.O-

0.570 ?: 0.022
0.574 f 0.030

__
0.5610.561 ff 0.0360.036

____ 0.5660.566 ++ 0.0220.022
0.5830.583 ff 0.025 0.025 0.5640.564 ff 0.0350.035

CHESTNUT OAKCHESTNUT OAK

WoodWood

0.591 + 0.023
0.608 f 0.021

0.569 0.569 _t_t  0.021 0.021
0.564 0.564 ++ 0.035 0.035

0.557 0.557 rr 0.036 0.036
0.591 0.591 tt 0.020 0.020

5.sIO.9
>ll.O-

9.608 + 0.022 -_-_
0.620 f 0.023 0.6200.620 ff 0.0230.023

____ 0.6120.612 ff 0.0220.022
0.6220.622 ff 0.031 0.031 0.6200.620 ff 0.0230.023

BarkBark

0.603 f 0.026
0.620 t 0.033

0.610 0.610 :: 0.022 0.022
0.620 0.620 ++ 0.023 0.023

0.592 0.592 22 0.033 0.033
0.620 0.620 tt  U.052U.052

5.0-10.9
>ll.O-

0.5uo + 0.039
0.506 t 3.035

____
0.5150.515 ?? O-II42O-II42

____ 0.5080.508 ++ 0.0450.045
0.5070.507 rr 0.042 0.042 0.5130.513 ff 0.0420.042

Wood and BarkWood and Bark

0.688 2 0.041
0.497 t 0.037

0.505 0.505 ++ 0.044 0.044
0.513 0.513 22 0.041 0.041

0.474 0.474 rr 3.033 3.033
0.488 0.488 ?:?:   0.83l0.83l

5.0-10.9
>ll.U-

0.585 ? O.U25
U.598 f U.U21

-_-_
0.5990.599 cc 0.0210.021

____ 0.5860.586 ++ 0.0280.028
U.589U.589 ff 0.028 0.028 0.5980.598 ++ 0.0220.022

NORTHERN RED OAKNORTHERN RED OAK

WoodWood

0.567 f 0.026
0.576 _+ 0.025

0.589 0.589 ++ 0.026 0.026
0.602 0.602 ++ 0.021 0.021

0.549 0.549 ++  6.0296.029
0.572 0.572 ++ 0.040 0.040

5.0-10.9
>ll.O-

0.381 f 0.020
0.580 + U.U21

____
0.5680.568 ff 0.0220.022

____ 0.577 0.577 ++  u.020u.020
0.6080.608 ?? 0.026 0.026 0.5710.571 ?? 0.0220.022

BarkBark

0.606 f 0.025
0.609 f 0.009

0.578 0.578 ??  U.019U.019
0.571 0.571 ++  0.0220.022

0.600 0.600 22  U.031U.031
0.610 0.610 ++ 0.022 0.022

5.0-10.9
>ll.rl-

g.510 ?: 9.022
0.623 t !!.I32

____
0.6340.634 ?? 0.0380.038

____ 0.6240.624 ++ 0.0250.025
10.65810.658 _C_C  O.i!38O.i!38 0.6360.636 ++ 0.0360.036

Wood and BarkWood and Bark

0.607 ? 0.026
0.590 i 0.006

0.623 0.623 22 0.024 0.024
0.635 0.635 _f_f  0.036 0.036

0.561 i 0.037
0.596 i 0.056

5.0-1'1.9
>ll .I!-

0.556 + :I.018
0.%7 + 0.019

____
D.576D.576 ++ 0.0210.021

____ 0.5830.583 tt 0.0180.018
?.616?.616 ++ 0.025 0.025 0.5790.579 ++ 0.0220.022

SCARLET OAKSCARLET OAK

0.606 i 0.021
0.608 t 0.307

0.585 0.585 ?? 0.017 0.017
0.579 0.579 ff  U.022U.022

0.590 0.590 ?? G.229 G.229
0.607 0.607 rr 0.024 0.024

WoodWood

5.0-10.9
>ll.O-

0.576 t 0.029
0.578 2 U.024

____
0.5580.558 ?? 0.0250.025

____ 9.5639.563 tt 0.0350.035
0.5640.564 tt  O.U27O.U27 0.5590.559 tt 0.0250.025

3.594 t 0.026
0.635 + U.025

0.565 0.565 ??  0.0350.035
U.560U.560   tt 0.025 0.025

0.619 t 0.011
0.629 t U.027

ContinuedContinued
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Table Z.--Average specific gravity of wood, bark, and wood and bark combined, by tree component and size class, Table Z.--Average specific gravity of wood, bark, and wood and bark combined, by tree component and size class, forfor hardwood species  hardwood species inin the the
Southern Appalachian Mountains--ContinuedSouthern Appalachian Mountains--Continued I

-- _-_-_-_-
Average and standard Average and standard devia?Tondevia?Ton

- - -- - -

-Stem-Stem -- --
___-___- - -- - - - - _ -- - - _ -

TreeTree
sizesize TotalTotal Butt toButt to g-inchg-inch  to to Butt toButt to d-inch tod-inch to Butt toButt to
classclass treetree g-inchg-inch  top top 4-inch top4-inch top 4-inch top4-inch top tiptip tiptip BranchesBranches

(inches)(inches) -~-~

5.0-10.95.0-10.9
>ll.O>ll.O--

5.0-10.95.0-10.9
>ll.O-

5.0-10.9
>ll.O-

5.0-10.9
>ll.O-

5.0-10.9
>ll.O

5.0-10.9
>ll.O-

5.0-10.9
>ll.O-

5.0-10.9
>ll.O-

0.555 ?: 0.045
0.613 r 0.037

0.572 t 0.021
0.584 ?: 0.019

0.629 t 0.026
0.608 2 0.026

0.477 f 0.038
0.518 t 0.033

0.607 f 0.025
0.594 + 0.022

n.550 f 0.092
0.563 + 0.085

0.484 r 0.099
0.502 t 0.109

0.540 r 0.054
0.554 t 0.081

__
0.635 t 0.035

__
0.568 f 0.021

__
0.595 r 0.028

__
0.533 + 0.045

__
0.587 t 0.023

__
0.557 t 0.085

-_
0.510 ? 0.123

__
0.547 f 0.081

BarkBark

____ 0.595 0.595 ++ O.f-l28
0.639 r 0.037 0.037 0.636 0.636 ?? 0.0340.034

Wood and BarkWood and Bark

____ 0.568 0.568 ff 0.0290.029
0.5750.575 tt 0.022 0.022 0.569 0.569 tt 0.0210.021

WHITE WHITE OAKOAK

WoodWood

____ 0.630,+0.630,+ 0.0280.028
0.6230.623 ff 0.034 0.034 0.596mt0.596mt 0.0280.028

BarkBark

____ 0.492 0.492 ff 0.0430.043
0.5550.555 rr 0.040 0.040 0.536 0.536 ff O.i140O.i140

Wood and BarkWood and Bark

____ 0.610 0.610 ++ 0.0270.027
0.6090.609 ff 0.029 0.029 0.588 0.588 ff 0.0230.023

ALL SPECIESALL SPECIES

WoodWood

____ 0.550 0.550 ?? 0.0930.093
0.5740.574 rr 0.087 0.087 0.558 0.558 ++ 0.0850.085

BarkBark

____ 0.494 0.494 ff 0.1160.116
0.5240.524 ++ 0.118 0.118 0.513 0.513 22 0.1220.122

Wood and BarkWood and Bark

____ 0.538 0.538 ff 3.0863.086
0.5620.562 rr 0.081 0.081 0.549 0.549 22 0.0800.080

0.555 t 0.043
0.591 t 3.037

0.587 t 0.024
0.623 i 0.021

0.633 f 0.021
0.637 f 0.031

0.490 * 0.045
0.531 ? 0.029

0.598 t 0.022
0.605 k 0.024

0.565 f 0.097
0.586 f 0.088

0.491 0.491 ff 0.099
0.502 t 0.095

0.546 f 0.085
0.562 t U.078

0.590 + 0.030
0.635 ?: 0.034

0.569 f 0.028
0.570 f 0.021

0.630 + 0.026
0.596 +- 0.028

0.490 + 0.044
0.536 + 0.040

0.612 i 0.025
0.589 2 0.024

0.551 f 0.092
0.551 t 0.091

0.496 f 0.110
0.513 ? 0.120

0.542 k 0.084
0.552 i 0.081

0.476 + 0.067
0.575 t 0.044

0.572 i 0.027
0.614 2 0.022

0.623 5 0.039
0.637 _+ 0.033

0.443 + 0.036
0.494 + 0.036

0.562 f 0.034
0.594 f 0.029

0.557 t 0.091
0.579 t 0.089

0.447 2 0.098
0.481 + 0.102

0.521 f 0.082
0.547 i 0.084



Table 3Table 3 .--Average moisture content of wood,.--Average moisture content of wood, bark, and wood and bat-k combined, by tree component and size class,bark, and wood and bat-k combined, by tree component and size class,
for hardwood species in the Southern Appalachian Mountainsfor hardwood species in the Southern Appalachian Mountains

TreeTree
sizesize
classclass

TotalTotal Butt toButt to
treetree g-inchg-inch  top top

Average and standard deviationAverage and standard deviation
StemStem

g-inchg-inch  to to Butt toButt to 4-inch to4-inch to
4-inch top4-inch top ,4-inch,4-inch  top top tiptip

Butt toButt to
tiptip BranchesBranches

5.n-10.95.n-10.9
>ll.O-

5.bIO.9
Lll.0

105 f 19.1
99 f 15.8

_a

98 -+ 15.8

109 f 48.7
96 * 27.7 87 i-26.6

5.0-10.9 104 f 20.5 -_
>ll.O 98 f 14.9 96 f 15.0

5.0-10.9 126 f 16.2 - -
>ll.O 119 f 11.7 120 f 12.9

5.b10.9
211.n

5.0-10.95.0-10.9
211.0

97 f 6.6 __
96 i 6.8 85 It 9.9

118 f 17.n17.n
114 f 9.9

- -
115 f 11.6

5.0-10.9 107 f: 7.8
>ll.O 98 k 14.2

5.0-10.9 54 ?: 7.6
>ll.O 52 f 9.1

‘ho-10.9 95 f 6.2
ill.0 a7 f 7.4

- -
94 + 12.2

- -
49 f 13.5

- -
85 f 6.2

5.0-10.9
>ll.O

22

a3 f 5.3 _- ---- 8383 ++ 6.56.5 83 + 6.9 83 f 6.2 a2 f 11.9
76 f 7.3 77 f 7.2 7373 ff 7.6 7.6 7676 ** 7.17.1 76 * 8.8 76 + 7.1 77 f in.4

___________________ Percent Percent --  --  --  --

SOFT HARDWOODSSOFT HARDWOODS

WoodWood

---- in5in5 ++
9595 ff 16.6 16.6 9898 tt

RarkRark

9696 ++
8484 i-22.6i-22.6 86 -+

Wood and BarkWood and Bark

IQ.9
15.6

43.643.6
25.725.7

_- 103103 tt 20.720.7
9393 ff 14.8 14.8 9595 -+-+ 14.614.6

BASSWOODBASSWOOD

WoodWood

---- 125125 ++ 17.917.9
111 f 13.5 j18 f 12.1

BarkBark

____
8686 ff 10.3 10.3 ;;;; :: ;:':;:':

Wood and BarkWood and Bark

i-11.2
118 f 15.1

106 113 f 10.6

BLACKGUMBLACKGUM

WoodWood

____ 106106 ++ 9.19.1
9a f 18.0 95 f 13.9

RarkRark

____ 4949 ++ 8.38.3
5050 ff 13.0 13.0 4949 ++ 13.213.2

Wood and BarkWood and Bark

-_-_ 9393 ff 6.36.3
8787 f:f: 11.6 11.6 86 f 7.57.5

RED MAPLERED MAPLE

WoodWood

in3in3 ff 19.019.0 in5in5 ff 19.1 19.1
in4in4 f.f. 18.318.3 9898 ItIt 15.6 15.6

125125 ff 66.566.5 in6in6 ff 55.4 55.4
175175 ff 48.148.1 8B8B ff 26.7 26.7

105105 ff 21.321.3 105105 c 21.6 21.6
106106 ff 20.120.1 9696 i:i:  14.7 14.7

123123 ++ 12.712.7 125125 ++ 17.2 17.2
115115 ff 13.213.2 118 f 12.0

in1in1 ff 9.89.8 91 f 4.3
104104 ff 11.8 85 f 9.6

117 f 8.2 lla f 14.1
112 -i 11.9 113 t 10.6

lln f 7.5
101 f 16.4

56 f 6.4
61 f 9.7

94 + 5.5
88 f 7.8

106 f 8.8 112.t 6 . 3
95 f 14.n 109 + 16.5

49 + 8.2 63 * 6.0
49 i 12.9 59 + 7.7

97 + 7.1 96 f 7.2
88 + 9.1 93 f 11.2

107 f 22.0
107 i: 21.2

164 t 99.4
145 f 61.6

124 f 37.7
119 f 27.8

136 f 13.6
129 f 14.8

113 + 9.9
119 t 11.6

127 + R.n
126 f 12.9

ContinuedContinued



Table 3Table 3 .--Average moisture content of wood,.--Average moisture content of wood, bark, and wood and bark combined, by tree component and size class,bark, and wood and bark combined, by tree component and size class,
for hardwood species in the Southern Appalachian Mountains--Continuedfor hardwood species in the Southern Appalachian Mountains--Continued

Average and Average and stionstion
Tree --Tree -- StemStem
sizesize TotalTotal Butt toButt to g-inchg-inch  to to ButtButt  to to 4-inch to Butt to
class tree Y-inch top 4-inch top 4-inch top t i p t i p Branches

( inches) inches) -

_ __ __ ___ ___ _ _______Percent_______-  ___________________

5.0-10.9
‘ 1 1 . 0

5.0-10.9
>ll.O

5.0-10.9
>ll.O

5.0-10.9
>ll.O-

5.0-10.9
>ll.O

5.0-10.9
>ll.O

5.0-10.9
>ll.O

5.0-10.9
>ll.O

5.0-10.9
>ll.O

5.0-10.9
>11.0

74 f 9.4
72 f 7.3 61 + 7.6

81 + 4.8 __
76 + 6.8 76 f 6.9

113 + 13.5
101 * 9.4

__
100 f 10.0

160 f 33.1
115 f 17.8

__
104 f 18.4

120 f 14.5
103 * 8.5

- -
101 f 9.1

62 f 14.4
67 f 14.0

__
71 t 15.7

69 f 15.1
65 f 10.6

__
62 f 11.0

63 f 11.7
67 f 11.2 69 i -12.9

45 + 2.3
46 f 3.0

__
47 f 4.1

84 f. 19.5
78 f 11.2 77 i -11.8

BarkBark

---- 6464 ++ 7.07.0
6464 ff 9.3 9.3 6262 ff 7.27.2

Wood and BarkWood and Bark

;-;-  7.7 7.7
8181 ++ 5.25.2

7272 7575 ff 6.96.9

YELLOW-POPLARYELLOW-POPLAR

WoodWood

---- 115115 ++ 14.814.8
9898 ?? 12.0 12.0 100100 ff 9.89.8

BarkBark

____ 140140 ff 29.629.6
9999 ++ 14.2 14.2 103103 ff 17.417.4

Wood and BarkWood and Bark

____ 118118 ?:?: 15.015.0
9898 ff 10.2 10.2 100100 ff 8.78.7

HARD HARDWOODSHARD HARDWOODS

WoodWood

i-13.5i-13.5
6464 ff 15.715.7

6363 7070 ++ 15.515.5

BarkBark

i-11.8i-11.8
6464 ff 16.016.0

6060 6262 ff 10.710.7

Wood and BarkWood and Bark

____ 6464 ++ 12.712.7
6363 ff 10.5 10.5 6969 ++ 12.712.7

WHITE ASHWHITE ASH

WoodWood

4545 tt 2.52.5
4444 ;-;-  2.7 2.7 4646 ** 3.23.2

BarkBark

i-17.0i-17.0
8282 ?? 22.122.1

7777 7777 .t.t 12.312.3

77 + 11.9
78 f 8.4

82 + 6.2
76 + 7.7

109 f 17.0
111 + 12.4

196 f 44.5
160 f 32.6

121 f 17.1
119 + 11.6

59 f 11.8
59 f 10.0

72 f 15.5
70 f 12.3

62 f 8.2
62 t 7.2

43 f 2.3
45 i 3.3

86 f 18.5
80 f 16.5

66 t 6.9
62 + 7.1

95 k 14.4
85 f 11.5

81 fi 5.1
75 f 6.8

85 f 12.3
79 f 9.1

113 + 13.7
100 f 9.8

112 f 13.9
111 f 15.4

162 f 43.7
705 .* 18.6

271 -+ 66.8
190 + 4 0 . 3

121 f 16.4
101 f 9.0

162 f 22.2
135 f 18.4

63 + 15.2
70 f 15.5

58 f 10.7
60 2 10.2

66 2 16.5 81 + 17.2
62 2 10.5 71 2 13.8

64 + 12.3
69 f 12.9

66 + 8.2
63 f 7.7

45 f: 2.5
46 f 3.2

43 f 3.0
45 + 3.8

84 f 22.8
77 f 11.9

8 6  f 19.0
78 + 16.4

ContinuedContinued
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Table Table 3.--Average3.--Average  moisture content nf wood, moisture content nf wood, hark, and wood and hark cnmhined, hy tree component and size class,hark, and wood and hark cnmhined, hy tree component and size class,
for hardwood species in the Southern Appalachian Mountains--Continuedfor hardwood species in the Southern Appalachian Mountains--Continued
____________-_-_-_______-  ______  - TRy~a~p~  _~“~~~~~“~~~~~,~~i_~~__-__-__._ _______-__.____^I__

TreeTree
_________________________~~~___‘~‘__‘___~+~,~____~_~‘_____._____~___~_~__~~____~.___~~~‘_‘_~__“__________________________~~~___‘~‘__‘___~+~,~____~_~‘_____._____~___~_~__~~____~.___~~~‘_‘_~__“_

__--_____--___
sizesize TotalTotal ~u~‘t;?---'----~-inch~u~‘t;?---'----~-inch  to to

___.___.  _____ ___  _____ ___ ----,~,i~~~~----,~,i~~~~   _--_--  _  _ _-_~~~~~~_~~--___Rutt-~~~_-..‘----__-_~~~~~~_~~--___Rutt-~~~_-..‘----_   ..-_.__..-_.__

classclass treetree Y-inch topY-inch top 4-inch top4-inch top 4-inch top4-inch top tiptip tiptip BranchesBranches

I_i_lc_h_e_s_)______________________________-__~__________-________________________________I_i_lc_h_e_s_)______________________________-__~__________-________________________________

________________--_________________--_ P e r c e n t  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _ _ _P e r c e n t  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _ _ _-__-----__----

5.0-10.95.0-10.9
>ll.O

5.0-10.9
111 .I)-

5.0-10.9
>ll.lJ

5 .o-10.9
>ll.O

5.0-10.9
111.0-

5.0-10.9
>ll .o

5.0-10.9
>ll.O

5.0-10.9
>ll .I)

5.0-10.9
>Il.Cl\-

5.0-10.9
>ll .o

51 f 3.5
51 + 3.6

62 i 11.3
71 f 4.0

66 f 6.7
58 f 4.7

62 t 10.3
6Y i 3.0

44 t 6.5
49 t 10.5

57 + 20.5
55 t 11.4

46 + 6.Y
50 L 9.5

51 t 3.1
55 It 5.5

72 + 11.1
70 t 11.1

54 f 3.4
58 + 4.9

__
52 + 4.4

__
72 f 4.3

__
53 f 3.9

__
70 f 3.7

52-5 12.2

-_
57 t 14.5

53 S-10.”

-_
58 c 6.6

-_
6 6  c lO.5

__
59 t 5.5

Wood and BarkWood and Bark

____ 5252 ++ 5.25.2
5050 22 5.1 5.1 5151 .?.? 3.93.9

SWEET BIRCHSWEET BIRCH

WoodWood

____ 6464 ?? 11.611.6
7171 ++ 2.6 2.6 7272 ff 3.53.5

BarkBark

_-_- 5353 II 11.1
52 t 4.1 53 f 3.9

Wood and RarkWood and Rark

____ 6262 ++ 11.511.5
6868 ff 2.5 2.5 7070 ++ 3.23.2

BLACK LOCUSTBLACK LOCUST

WoodWood

____ 4242 _t_t 8.28.2
4646 ff 10.3 10.3 5050 ** 11.511.5

BarkBark

5656 ff 19.419.4
5454 1-11.71-11.7 5656 ff 13.213.2

Wood and BarkWood and Bark

____ 4545 ?? 10.210.2
4B4B tt 7.9 7.9 5151 tt 9.99.9

HICKORYHICKORY

WoodWood

____ 5252 ?? 3.53.5
5%5% ff  tl.2tl.2 5151 ii 6.46.4

BarkBark

-_-_ 6767 ++ 9.09.0
6262 ff 10.6 10.6 6565 tt 10.010.0

Wood and BarkWood and Bark

-_-_ 5454 rr 3.83.8
5454 ff 5.2 5.2 5x5x tt 5.j5.j

T

53 f 4.8
55 + 6.2

70 t 2.6
70 + 3.9

66 t 3.3
57 + 4.5

69 t 2.5
67 I 2.(1

46 r 3.5
44 f 7.6

63 + 19.2
57 f 9.5

51 f 6.0
48 f 6.1

47 f 2.8
50 t 3.Y

80 ?r 14.8
76 f 115.1

55 t 4.8
5n t 6.1

51 i 4.4
51 t 3.8

66 _t 8 .5
12 t 3.4

56 k 6.8
53 r- 3.8

64 f 8.2
70 + 3.1

43 f 6.9
50 ‘. 11.4

54 t 22.Y
56 f 13.0

45 f 1.5
51 t 111.4

51 t 3.4
51 t 6.4

68 + 9.8
65 t II1.I)

54 h 3.6
58 + 5.4

57 t b.5
5L, t 6.1

62 i 5.1
69 tr 7.2

84 i 8.O
65 f 6.4

69 f 5:l
68 + 3.8

50 t 6.6
44 ? 6.1

6 7  e 20.2
56 f 9.6

57 c 8.1
48 + 5.4

47 + 2.5
50 i 3.9

88 * 15.0
77 f 15.1

61 f 5.6
59 f 7.2

ContinuedContinued

24



TableTable   3.--Averaqe3.--Averaqe  moisture content of wood, moisture content of wood, hark, and wood and bark combined, by tree component and size class,hark, and wood and bark combined, by tree component and size class,
for for hardwoorlhardwoorl   sppcip(sppcip(  in thr Southern Appalachian Mountains--Continued in thr Southern Appalachian Mountains--Continued

----
AveraAvera  and standard deviation and standard deviation-_.----_.---

TreeTree StemStem.____-____-.____-____- - -- -
sizesize TotalTotal RuttRutt  to to 9-inch 9-inch tntn ButtButt  to to 4-inch to4-inch to Butt toButt to
classclass treetree 9-inch top9-inch top 4-inch top4-inch top 4-inch top4-inch top tiptip tiptip RranchesRranches

finines)finines)

:

_______________---- pprrp"fpprrp"f  __________________________~__________________________~

5.n-1n.95.n-1n.9
>ll.O-

5.n-1n.9
>11.n-

5.b10.Q
>ll.O-

5.17-10.9
211.”

5.n-1n.9
>ll .o-

5.n-in.9
L1i.n

5.n-Tn.95.n-Tn.9
>il.n>il.n--

5.n-in.9
>li.n>li.n

5.n-in.95.n-in.9
>ll.O-

5 . 0 - 1 0 . 9
>ll.O-

75 2 6 . 7
81 + 10.7

__ ____ JR JR ff A.4 A.4 67 t 4.n4.n 77 f 7.8 62 62 ff 3.R 3.R
47 r 12.7 79 79 ff  1n.n1n.n 86 86 tt 12.2 12.2 6666 ** 6 . 7 86 t 17.1 67 L 7.2

69 _+ 5 . 5
67 t ‘).3

-_
57 k 8 . 4

74 t 4.7
J J i 7.8

__
82 1? 9.89.8

67 t 3 . 4
G8 f 4 . 4

____
JO k 4 . 7

53 f 7 . 6 -_
59 f 6 . 5 58 f 7.9

64 f 3 . 6
66 2 3 . 9

__
67 f 4 . 4

79 f 4.n4.n
Rl t 5 . 5

__
86 i 5 . 8

65 f 4 . 7
60 + 5 . 6

__
58 t 6.0

76 I 3 . 6
78 I 5. II

-_
82 ? 5 . 6

76 f 2 . 9
80 t 5 . 3 87 i- 6 . 0

BLACK OAKBLACK OAK

WoodWood

RarkRark

____ 6161 ?I?I
5555 tt R.3R.3 5757 tt

Wood and RarkWood and Rark

____ 75 +
74 t 7 . 0 81 L

CHESTNUT OAKCHESTNUT OAK

wnonwnon

_-_- 6767 ++
6262 tt 4.94.9 6969 ++

RarkRark

____ 4949 tt
5555 _e_e 7.77.7 5858 ++

Wood and BarkWood and Bark

____ 6363 f.f.
MlMl ii 4.54.5 6767 tt

NORTHERN NORTHERN RED OAK

Wnnd

81 2
77 T- 4 . 7 8484 ff

RarkRark

____ 6464 _+_+
5555 ff 4.84.8 5858 ++

Wood and Wood and BarkBark

____ 74 f
h9 L 4 . 5 81 f

SCARLET OAK

Wow-l

__ m ‘r
Rl f 6 . 3 86 L

5 . 4
n.nn.n

75 k n.4
69 k 11.7

63 2 6 . 2
57 t 5.1

6 . 4 68 t 2 . 7 75 2 6 . 1 76 f 5.8
9 . 6 66 2 5.3 81 ?: 9 . 7 69 t 5.1

4 . 3 64 + 3.1 67 t 4 . 0 6b t 5.5
4 . 7 62 t 4 . 3 69 t 4 . 7 62 i 4.6

6 . 6 55 + 9 . 3 50 I 6 . 0 70 70 tt 14.2 14.2
6 . 6 63 t 9 . 7 58 + 6 . 6 64 64 II 11.0

4 . 6 61 f 3 . 6 64 2 3 . 9 68 68 tt 5.3 5.3
4 . 7 62 f 4 . 7 6767 k 4 . 2 63 63 .L.L  5.3 5.3

4 . 5
5 . 8

5 . 3
5.7

4.1
5 . 5

3.1
6. n

69 f 3.7 RnRn ++ 4 . 5 68 t 3.6
m 2 4 . 5 84 I 5 . 8 69 f 4.6

67 _+ 4 . 9 64 I 5 . 0 71 i 7.9
JO t 4 . 4 59 t 5 . 7 64 _+ 10.4

69 f 3 . 7 7x t 4.04.0 69 t 4.0
b8b8 ? 4 . 3 81 t. 5.5 68 i 4.5

71 c 7 . 7 81) k 3.23.2 64 64 tt 3.5 3.5
64 t 3 . 9 A5A5 tt 6.16.1 65 65 tt 4.0 4.0

ContinuedContinued
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Table 3.--Average moisture content of wood,Table 3.--Average moisture content of wood, hark, and wood and bark combined, hy tree component and size hark, and wood and bark combined, hy tree component and size clqss,clqss,
for hardwood species in the Southern Appalachian Mountains--Continuedfor hardwood species in the Southern Appalachian Mountains--Continued
_____‘______________--___----__-_‘___-~~~~~~~_;-~~~~~~r~_~e~t~o~-_-___-___-_-_---___--_--__-_-______‘______________--___----__-_‘___-~~~~~~~_;-~~~~~~r~_~e~t~o~-_-___-___-_-_---___--_--__-_-_

TreeTree
___~___________________-_~________-___~___________________-_~________-   __-_‘__~~e~;----_-_._--_-_--_--__-___-_-__-___-_------____-_‘__~~e~;----_-_._--_-_--_--__-___-_-__-___-_------__

sizesize TotalTotal
_-_-__Ruttto-_----_~_~~~to___-_'Ruttto-----~~~~~h-~o-----Bllttto_-------_------_-_-__Ruttto-_----_~_~~~to___-_'Ruttto-----~~~~~h-~o-----Bllttto_-------_------

classclass treetree Y-inch topY-inch top 4-inch4-inch  top top 4-inch top4-inch top tiptip tiptip BranchesBranches
Qnches)Qnches)________~_~_^_~_~~_~~~~_~~_--~-~---_-_----__-_--__-____-~_-~~~_~~~_________~_~_^_~_~~_~~~~_~~_--~-~---_-_----__-_--__-____-~_-~~~_~~~_

___________________ Percent  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5.0-10.9 6565 tt 4.34.3 -_-_ ____ 6666 ++ 4.64.6
>ll.O>ll.O 7272 II 4.84.8 7676 ff 5.85.8 6565 ff 4.1 4.1 7575 ff 6.1)6.1)--

BarkBark

5.0-10.95.0-10.9 7171 ff 7.07.0 ____ -_-_ 6262 ?? 5.35.3
>ll.O>ll.O 7474 ++ 5.95.9 6969 ** 8.18.1 6565 ++ 7.8 7.8 68 * 6.8--

Wood and BarkWood and Bark

5.0-10.9 66-k66-k 4.44.4 ____ ____ 6565 ff 4.34.3
>ll.O>ll.O 72 72 ff 3.73.7 7575 ff 4.74.7 6565 ++ 3.5 3.5 7474 ff 4.94.9--

ALL SPECIESALL SPECIES

.--_-_-_

BarkBark

5.0-10.95.0-10.9 7171 ++ 11.611.6 ____ -_-_ 6363 ff 7.87.8
>ll.O 63 ?: 5.6 60 + 5.2 60 f 5.0 60 + 4.9-

Wood and BarkWood and Bark

5.0-10.95.0-10.9 7575 ++ 3.23.2 -_-_ ____ 7777 ?? 3.43.4
>ll .o 77 ? 4.2 83 t 5.3 7x t 5.3 R2 t 5.3-

WHITE OAKWHITE OAK

WoodWood

WoodWood

5.0-10.95.0-10.9 7575 ?? 25.325.3 -_-_ ____ 7676 ff 25.625.6
>ll.rl>ll.rl 7575 ff 19.8 7a f 19.7 7171 ff 20.0 20.0 7777 ++ 1'1.61'1.6

BarkBark

5.0-10.95.0-10.9 8181 ** 34.634.6 ____ ____ 74 74 ff 3u.3 3u.3
>ll .I) 73 f 21.4 69 e 19.4 66 + la.5 68 _+ 1X.9

Wood and BarkWood and Bark

5.0-10.95.0-10.9 7575 ++ 24.024.0 ____ ____ 7676 ff 23.723.7
>ll.O>ll.O 7474 ff la.1 7676 ff 17.8 7070 ff 17.6 17.6 7676 ff 17.517.5-

72 t- 11.0
66 r 6.3

71 t 3.8
65 t 3.3

65 ! 4.5
63 t 4.0

73 L 9 .0
71 * 6.2

66 f 4.5
65 -t 3.6

72 t 74.9
70 k 23.1

aa I 45.3
a3 t 35.5

74 f 23.8
73 f 22.5

64 t 8.4
60 t 4.3

77 ?- 3.3
a2 1: 5.3

66 -i 4.5
75 t 6.0

64 t 5.6
68 + 6.7

66 i 4.3
74 + 4.9

76 + 25.1
77 f 19.6

78 ? 31.8
69 ! lY.5

76 I 24.5
76 + 17.9

87 r 16.9
69 t 7.2

72 + 5.3
66 t 3.1

64 t 5.0
63 + 3.4

91 t 10.7
al t 7.4

73 t 5.3
68 + 3.4

72 + 26.8
72 f 24.8

105 f 67.2
HY t 46.0

83 f 34.3
77 f 28.5

--.____-  ___- -___ ___I______  _.-_-  ___________  - ---.---.__--------._  --- ----.-_-_-  -_-------_--_--_



Table 4.--Table 4.-- Average proportion of wood and bark Average proportion of wood and bark oreenoreen weight in bark, weight in bark, by tree component and size class, forby tree component and size class, for
hardwood species in the Southern Appalachian Mountainshardwood species in the Southern Appalachian Mountains

Av~~~g~~~~~standardviatlonAv~~~g~~~~~standardviatlon
____-_--____-_--______I_____-.--__---_-_______I_____-.--__---_-_

_______________________--_-.------_______________________--_-.------
TreeTree

__~~e~_____________~~e~___________ __--._--__--._-- - -- -

sizesize TotalTotal
_--_-___---__---~___--_______B~~o-------a_,nch_--_-___---__---~___--_______B~~o-------a_,nch   toto

Butt toButt to 9-inch9-inch  to to
~_-__.Ruttt"-.__-_________~_-__.Ruttt"-.__-_________

classclass treetree 9-inch top9-inch top 4-inch top4-inch top 4-inch4-inch  top top tiptip tiptip BranchesBranches

_Ll!CLcd-__ _ ____._______________--_.________-__ __-_-_ ___.____--_--_____
___-_______________- Percent  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

5.0-10.9 18 18 ** 3.1 3.1
>ll.U>ll.U 17 17 ** 2.4 2.4

5.0-10.95.0-10.9 22 22 IZ.3IZ.3
>ll.U 19 t 2 . 1-

5.0-10.9 18 t 1.1
>ll.O 16 + 4.5-

5.0-1U.Y5.0-1U.Y 16 16 II 2.1 2.1
>ll.U>ll.U 15 15 ff 1.0 1.0--

5.0-lU.9 19 f 2.6
>ll.O 17 f. 1.7- -

5.0-10.9 18 f 3.3
>ll.ll 17 k 2.8-

5.0-10.9 18 f 3 . 5
>ll.O 16 + 2 . 2-

5.0-10.9 18 ?: 1.2
>ll.O 18 _+ 3.0-

5.0-10.9 16 k 4.9
>ll.O 15 f 1.9

5.0-10.95.0-10.9 19 19 ++ 2.9 2.9
>ll.U>ll.U 18 18 tt 3.0 3.0--

__
1313 ?:?: 3.0 3.0

____
1414 t.t.  1.6 1.6

____
1313 tt 5.1 5.1

____
11 t 1.7

__
14r 1.6

__
13 _c 2.5

__
12 t 1.9

__
14 f 2.6

-_
12 i 1.4

__
13 t 2.6

-__ ---_

SOFT HARDWOODSSOFT HARDWOODS

____ 1515 rr 2.82.8
1818 ++ 4.1 4.1 . 1414 f.f. 2.82.8

BASSWOODBASSWOOD

____ 1818 ff 2.12.1
1919 ff 1.4 1.4 1515 ++ 1.71.7

BLACKGUMBLACKGUM

2-5.32-5.3
1515 ff 1.51.5

1616 1414 tt 5.05.0

RED MAPLERED MAPLE

____ 1212 ?? 2.12.1
1717 ++ 4.9 4.9 11 f 1.6

YELLOW-POPLARYELLOW-POPLAR

____ 1616 ff 2.12.1
2020 ff 2.8 2.8 15 f 1.71.7

HARD HARDWOODSHARD HARDWOODS

____ 1515 tt 3.53.5
1818 ** 4.6 4.6 1414 ff 2.62.6

WHITE ASHWHITE ASH

____ 1515 ++ 3.33.3
1818 f.f.  3.8 3.8 1313 ff 1.91.9

SWEET BIRCHSWEET BIRCH

____ 1212 tt 1.41.4
1717 ff 4.2 4.2 1414 ++ 2.82.8

BLACK LOCUSTBLACK LOCUST

____ 1313 ff 5.65.6
1616 ff 2.1 2.1 1313 _+_+ 1.41.4

HICKORYHICKORY

____ 1616 ff 3.03.0
1717 tt 3.6 3.6 1414 ff 2.62.6

20 f 4.6
22 + 6.7

27 + 3.4
29 k 1.9

22 + 3.6
23 f 5.4

18 t 3.2
22 f 3.5

17 f 2.4
19 t 7.0

22 f 5.1
26 f 8.9

25 t 6.2
30 k 6.6

19 t 2.3
22 f 4.3

19 k 5.4
24 + 3.3

24 f 5.1
32 t 8.6

16 t 2.8
15 2 2.8

19 t 2.4
15 + 1.7

16 ? 1.4
14 -+ 5.n

13 f 2.4
11 k 1.6

16 f 1.9
15 L 1.7

16 f 3.6
14 f 2.6

15 f 3.5
13 f 2.0

13 + 1.4
14 f 2.8

14 + 5.5
13 + 1.5

17 t 3.5
14 + 2.6

31 f 6.2
3 0  t 5.0

39 f 4.6
36 t 4.1

26 t 3.3
25 f 4.0

27 t 4.4
27 f 3.3

33 f 4.2
31 t 3.9

29 f 5.2
27 f 4.5

32 + 4.5
30 5 3.9

33 + 3.0
28 t 5.1

25 ?: 4.2
25 + 4.5

32 f 5.7
2Y f 4.2

ContinuedContinued
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Table Table 4.--Average4.--Average  proportion of wood and hark green weight in bark, proportion of wood and hark green weight in bark, by tree component and size class, forby tree component and size class, for
hardwood species in the Southern Appalachian Mountains--Continuedhardwood species in the Southern Appalachian Mountains--Continued
__.___  -_- _____  -_--_- _____._  -__-_--_--_-^-  ___. -___---___--

7iZZagf!-and7iZZagf!-and   stan~a~~~v~~~----------------~~--stan~a~~~v~~~----------------~~--
-__----__---

TreeTree
_________--_____-________-_--_-._-_Stem-______________-~-'-'-_________--_____-________-_--_-._-_Stem-______________-~-'-'-

- - - - - -- - - - - -
sizesize TotalTotal Rutt toRutt to

---7---79_Tnjto--------9_Tnjto--------Rutt toRutt to 4-inch to4-inch to RuttRutt  tF-----------tF-----------
classclass treetree 9-inch top9-inch top 4-inch top4-inch top 4-inch top4-inch top tiptip tiptip BranchesBranches
(incl!e_s_l_---____-_-___-----_-_-__~____-__-_-_.___-_---_--._---__----_(incl!e_s_l_---____-_-___-----_-_-__~____-__-_-_.___-_---_--._---__----_

_ ___________________Percent---________________________--_
.-_ ____._

5.0-10.95.0-10.9 19 19 ff 2.3 2.3
>ll.O 18 f 2.1-

5.0-10.95.0-10.9 21 21 ff 3.5 3.5
>ll.O 20 t 2 . 7-

5.0-10.9 16 f 1.3
>11.n 15 + 1.3

5 .o-10.9 20 f 2.8
211 .o 15 f 1.1

BLACK BLACK OAK

_- __ 17 f 2.3
14 t 2.1 18 f 2.4 15 f 2.1

CHESTNUT OAK

__ __ 1919 ** 3.7
16 i 2.6 24 f 5.1 17 + 2.7

NORTHERN RED OAKNORTHERN RED OAK

-_-_ -_-_ 1414 ff 1.21.2
1212 f:f: 1.41.4 1616 ++ 2.82.8 1212 ii 1.31.3

SCARLET OAKSCARLET OAK

____ ____ 2626 ++ 2.12.1
1212 ff 1.1 15 f 1.8 12 f 1.2

WHITE OAK

5.b10.9 16 f 2.6 __
>ll.O 16 t 2.0 12 f 1.8-

__ 12 * 2.2
18 f 3.8 -12 f 1.8

ALL SPECIES

5.0-10.9 18 f 3.2 -_
>ll.U 17 t 2.7-

-_ 15 f 3.3
13 f 2.6 18 + 4.5 14 f 2.6

24 + 2.4
27 f 3.6

27 f 4.8
34 f a.4

19 k 2.3
15 f 2.0

22 f 1 . 6
22 f 2.8

22 * 3.5
29 f 7.0

22 .t 5.1
25 + 8.7

18 f 2.4
1 5  f 2.0

20 20 ++ 3.5 3.5
17 17 +_+_  2.7 2.7

14 * 1.3
12 t 1.3

17 f 2.1
13 + 1.2

13 f 2.0
12 * 1.8

16 f 3.4
14 t 2.6

31 f 2.7
28 f 2.6

31 f: 7.0
31 _+ 3.6

25 It 2.1
23 + 2.1

29 * 2.2
24 t 2.8

30 + 2.6
26 f 3.8

30 f 5.6
28 f 4.8

;__)

---__- -~-_--__-~_- -_I_----_- _-~_---._--



Table 5Table 5 .--Averaye.--Averaye green weight per cubic foot of wood,green weight per cubic foot of wood, bark, and wood and bark combined, by tree component andbark, and wood and bark combined, by tree component and
size class, for hardwood species in the Southern Appalachian Mountainssize class, for hardwood species in the Southern Appalachian Mountains
_-____-__-_--_~._-------_ ~e~~~~_~~d-~~~,~~~~~-d~~v~~~~~~__-___-__-_~e~~~~_~~d-~~~,~~~~~-d~~v~~~~~~__-___-__-_ ___--_--___-

-__-_--~~-_-_~.~----~__-~~-__~~-~  -_-__ st~i____.___st~i____.___ _______________~_______________~ ---__---__
TreeTree
sizesize TotalTotal

-____-__~~t~_~~---_-__Y~i_t~_-_~i~~~_~~_____~_~~~_tisI_-____-__~~t~_~~---_-__Y~i_t~_-_~i~~~_~~_____~_~~~_tisI_ - - - -- - - - --I_--_----I_--_--
Butt toButt to

classclass treetree g-inchg-inch  top top 4-inch top4-inch top cl-inch topcl-inch top tiptip tiptip BranchesBranches
(inches)(inches)-------_-----I__-------_-----I__ _~__--__-~_-~-___-~__~~~~_-~~~---------_~__--__-~_-~-___-~__~~~~_-~~~--------- _---_-__-_---_-__-

_____-_____-__-_- _ Pounds  per  cubic  foot _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___--_-_----

5.0-10.9 5656 ff 6.36.3
>ll.O>ll.O 5454 22 5.15.1--

5.0-10.9 55 55 ++ 6.0 6.0
>ll.O>ll.O 48 48 ++ 6.3 6.3--

5.0-10.9 55 55 tt 4.7 4.7
>ll.O 5 3  + 4 . 4-

5 . 0 - 1 0 . 9 5151 ff 1.51.5
>ll.U 49 t 3.1

-

5.0-10.9 51 + 2 . 4
>ll.O 50 f 1 . 5-

5.wIll.9 51 51 ++ 1.1
>ll.U 4 9  I 3 . 2-

5 . 0 - 1 0 . 9 67 1 4.U
>ll.O 6 1  f 5 . 6

5.0-10.9 4 5  I 2 . 4
>ll.U 4 2  f 3 . 6

5.0-10.9 6 1  -+ 3 . 3
>11.0 57 t 4.5

5.0-10.9 5 8  +_  2 .7
>ll.U 5 7  t 2 . 5-

__
55 * 5 . 5

__
48 f 7 . 2

__
54 t 4 . 7

__
50 t 4 . 2

__
4J f: 2 . 1

__
49 t 3 . 8

__
60 f 6 . 4

__
40 + 4 . 8

__
57 f 5 . 4

__
57 +- 2 . 9

SOFT SOFT HARDWODDSHARDWODDS

WoodWood

-_-_ 5656 f.f. 6.26.2
5555 ++ 5.3 5.3 5353 ff 5.1'5.1'

RarkRark

-_-_ 5454 tt 7.47.4
5050 ++ 8.3 8.3 4646 tt 7.37.3

Wood and BarkWood and Bark

-_-_ 55 55 ff 4.H 4.H
5454 ** 4.3 4.3 3232 ?? 4.64.6

BASSWOODBASSWOOD

WoodWood

-_-_ 5353 ii 1.81.8
4949 ?? 2.1 2.1 5050 ++ 3.133.13

B a r kB a r k

-_-_ 5U5U  ff 2.5 2.5
4B4B ++ 2.7 2.7 4848 tt 2.72.7

Wood and BarkWood and Bark

-_-_ 5252 ff 1.31.3
4848 ff 1.5 1.5 4949 ++ 3.33.3

BLACKGUMBLACKGUM

WoodWood

-_-_ 6666 !! 5.05.0
6060 ff 4.3 4.3 6060 ff 6.06.0

BarkBark

-_-_ 4242 rr 2.32.3
41)41) tt 6.6 6.6 4u4u ** 5.15.1

Wood and BarkWood and Bark

-_-_ 6161 ++ 4.04.0
5555 kk 3.7 3.7 5757 ++ 5.05.0

RED MAPLERED MAPLE

WoodWood

____ 55,55,   ff 2.Y 2.Y
5555 ff 4.1 4.1 5757 tt 2.62.6

56 .t 1 . 4
58 _+ 8 . 6

57 t 6 . 6
54 + 5 . 6

54 t 5 . 3
54 + 5 . 3

46 f 3.1
46 c 3.1)

52 t 3 . 2
51 f 2 . 2

47 f 2.1
47 i 2 . 0

64 f 3 . 2
62 f 5 . 0

45 f 2 . 1
46 f 4 . 1

59 tl 2 . 9
58 t 4 . 0

55 f 3.1
54 + 3.1

56 + 6 . 2
53 It 5 .1

53 f 7 . 0
46 i 7 . 3

55 f 4 . 8
52 f 4 . 6

52 ! 1.7
49 i 3.7

50 ?: 2 . 4
49 t 2 . 6

52 k 1.2
49 ?i 3 . 3

66 + 4 . 7
60 + 6 . 0

42 i 2 . 2
41) .t 4 . 9

61 f 3.7
57 t 5.1)

58 f 2 . 8
57 + 2 . 6

56 + 7.1
5 7  t 6 . 3

5 7  + 4 . 7
56 L 5.7

5 6  + 4 . 7
5 7  + 4 . 5

41 i 2.6
48 r_ 4.3

5 4  f 2.8
5 4  * 2 . 0

50 i 2 . 3
5u i 3 . 3

6Y L 1.6
6 5  k 3.8

50 f 3.9
45 t 2.9

63 i 2.7
59 I 3.1

56 + 4 . 8
56 + 3.U

ContinuedContinued
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Table 5Table 5 .--Average green weight per cubic foot of wood,.--Average green weight per cubic foot of wood, bark, and wood and hark combined, by tree component andbark, and wood and hark combined, by tree component and
size class,size class, for hardwood species in for hardwood species in thethe  Southern Appalachian Mountains--Continued Southern Appalachian Mountains--Continued
-_~-______-_~-______ _--__-_-___-______--__-_-___-_____

KGiGje~a~niGGi~rii~~KGiGje~a~niGGi~rii~~
_______~________~_

TreeTree
_--_____-_____---__._---.~-_-___-__-.-s~e~__-_-____--_____-_____---__._---.~-_-___-__-.-s~e~__-_-___ -__-_-_-,-__-_-__-__-_-_-,-__-_-__ - -- -

- - -- - -
sizesize TotalTotal

_-_-_-~t~~o-___--~_~n~~_~~_-____B~~to___~_inch_-_-_-~t~~o-___--~_~n~~_~~_-____B~~to___~_inch   toto
Butt%------Butt%------

classclass treetree 9-inch top9-inch top 4-inch top4-inch top 4-inch top4-inch top tiptip tiptip BranchesBranches
Li~~~~~~______________________.__________~____________________-__~______-______-Li~~~~~~______________________.__________~____________________-__~______-______-

__________________ po[jnds  uer  cllbic  foot  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5.0-10.95.0-10.9 6060  ** 3.3 3.3
,I'.",I'." 58 58 ?.?.  4.2 4.2

5.0-10.95.0-10.9 5858  ff 2.4 2.4
>ll.O 5 7  f. 2 . 3

5.0-10.9 51 1. 3 . 7
>ll .o 52 f 3 . 7

5 . 0 - 1 0 . 9 56 f 4 . 0
111.0 46 f 4 . 1

5 . 0 - 1 0 . 9 52 2 3 . 4
>ll.lJ 51 2 3 . 4-

5.0-10.9 6 2  it 5 . 9
>ll .IJ 6 2  + 4 . 5-

5 . 0 - 1 0 . 9 5 3  t 9 . 3
>ll  .o 5 5  f 8 . 6-

5.0-10.95.0-10.9 60 60 ff 5.9 5.9
x11  .o 61 + 5.0-

5 . 0 - 1 0 . 9 5 3  t 2 . 7
>ll.U 5 2  + 3 . 2-

5.0-10.9 4 6  ?: 5 . 3
>ll.O 4 5  t 5 . 4-

__
58 f 5 . 0

_-
57 _+ 2 . 7

__
53 f 3.1

-_
46 ? 2 . 5

__
52 f 2 . 6

__
63 f 4 . 9

-_
55 f 9 . 8

__
bl k 5 . 3

- -
52 f 3 . 8

__
42 +- 5 . 1

___-__-,___-___.--_._--

BarkBark

____ 6161 tt 4.44.4
5959 ** 7.5 7.5 5858 ff 5.25.2

Wood and BarkWood and Bark

____ 5959 ++ 2.72.7
5555 rr 3.8 3.8 5757 ff 2.52.5

YELLOW-POPLARYELLOW-POPLAR

WoodWood

____ 5252 ++ 3.73.7
5757 tt 4.2 4.2 5252 ff 3.63.6

BarkBark

____ 5555 ff 4.64.6
5151 ++ 3.4 3.4 4343 ++ 4.14.1

Wood and RarkWood and Rark

-52-52 ff 3.43.4
5656 i-3.6i-3.6 5050 ** 3.33.3

HARD HARDWOODSHARD HARDWOODS

WoodWood

-_-_ 6262 tt 6.46.4
6363 _+_+ 5.5 5.5 6363 ff 4.84.8

BarkBark

____ 5353 ff 11.011.0
5656 ?? 9.4 9.4 5555 ff 9.79.7

Wood and BarkWood and Bark

-_-_ 6060 ++ 6.66.6
6161 ++ 5.9 5.9 6161 ff 5.35.3

WHITE ASHWHITE ASH

WoodWood

____ 5353 _+_+ 3.03.0
5555 ++ 6.4 6.4 5252 ++ 3.63.6

BarkBark

____ 4343 i:i: 5.25.2
4545 +_+_  5.8 5.8 4242 +_+_ 5.05.0

61 t 3 . 2
60 -i 3 . 2

56 f 2 . 8
55 f 2 . 6

57 _+ 7 . 6
62 f 12.9

59 f 3 . 5
54 t 4 . 3

52 t 5 . 4
55 i 5 . 3

61 .t 9 . 7
60 + 5 . 5

54 t 8 . 8
56 .t 7 . 6

59 ?: 7 . 6
59 fr 5 . 2

54 f 5 . 4
58 f 9 . 2

51 f 4 . 9
49 f 6 . 5

6161 f:f: 4.04.0
5B5B ff 5.15.1

5858 -+-+ 2.62.6
5757 ++ 2.42.4

5252 tt 4.34.3
5252 ++ 3.13.1

5252 ++ 3.73.7
4343 ff 4.24.2

5252 ++ 3.63.6
5050 f.f. 3.43.4

6262 ff 6.46.4
6363 ff 4.84.8

5353 ?r?r 10.710.7
5555 ++ 9.69.6

6060 ++ 6.56.5
6161 ff 5.25.2

5353 ++ 3.13.1
5252 ?:?: 3.63.6

4444 ++ 5.45.4
4343 +_+_ 5.05.0

58 58 I?I? 3.5 3.5
57 57 tt 5.3 5.3

56 56 ff 3.6 3.6
57 57 tt 3.1 3.1

54 54 tt 3.7 3.7
58 58 ff 5.3 5.3

59 59 ?r?r  3.7 3.7
59 59 ff 3.3 3.3

56 56 tt 3.0 3.0
58 58 ff 4.1 4.1

60 60 tt 4.7 4.7
62 62 ff 4.2 4.2

53 53 +_+_ 7.2 7.2
54 54 -+-+ 7.5 7.5

57 57 tt 4.5 4.5
59 59 ** 4.9 4.9

53 53 ?:?:  2.2 2.2
54 54 ?r?r 3.4 3.4

53 53 ++ 4.8 4.8
4949  ++ 7.1 7.1

ContinuedContinued
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Table Table 5.--Average5.--Average  green weight per cubic foot of wood, green weight per cubic foot of wood, bark, and wood and bark combined, by tree component andbark, and wood and bark combined, by tree component and
size class, for hardwood species in the Southern Appalachian Mountains--Continuedsize class, for hardwood species in the Southern Appalachian Mountains--Continued

-__---_-_-__---_-_
TreeTree

__--~-_---~__--~-_---~
_-_AveracJeand__~~~~ia_~d__d________________--_______-_--_-_AveracJeand__~~~~ia_~d__d________________--_______-_--

-Sten;-_-___'_--_----~_---Sten;-_-___'_--_----~_-- -___----___--- -_-_-._--_-_-._-

sizesize TotalTotal
__----'__~~~t-~~--_~-~~~~c~~~___-___-___------_____----'__~~~t-~~--_~-~~~~c~~~___-___-___------___   _'----_‘___~~~t_~o_____________'----_‘___~~~t_~o____________

ButtButt  to to b-inchb-inch to to
classclass treetree g-inchg-inch  top top 4-inch top4-inch top 4-inch top4-inch top tiptip tiptip BranchesBranches

QAches) -_-_---_----_~_~~~~----______~~~~~__~~~~~~_-__l____________l_

_---__-----__--__ _ Pounds per  cubic foot _ _ _ _ _ - - _ _ _ _ _ _ _ _ - - _ _ _ _ _- - - - - -  __-.-- -._-_-_-

5.0-10.9 52 f 2.7
>ll.O 51 t 2.8 2.8--

5.0-10.9 60 ? 1.7
>ll.U 63 t 3.2-

5.0-10.9 62 + 1.9
>ll.O b4 b4 ii 1.7-

5.0-10.9 60 it 1.2
>ll.O 63 2 2.8-

5.0-10.9 59 k 4.5
>ll.O 60 t 2.9-

5.0-10.9 30 I 3.2
>ll.O 29 f 2.5

5.0-10.9 51 51 c_c_  3.7 3.7
>ll.O 52 t 2.4

5.0-10.9 67 t 6.7
>ll.O 62 f 2.0-

5.0-10.9 53 * 2.1
>ll.O 56 f 1.9-

5.0-10.9 64 t 5.3
>ll.U 61 f. 1.8-

-_
50 ?: 3.2

-_
63 f 3.7

-_
68 f 1.5

-_
64 f 3.3

__
60 t 3.2

.._
28 ?: 2.4

.._
52 r 2.7

__
63 t 2.7

__
57 + 2.1

__
62 ? 2.4

Wood and BarkWood and Bark

____ 5151 ?:?: 2.92.9
5353 II 5.H 5.H 5050 tt 2.92.9

SWEET BIRCHSWEET BIRCH

WoodWood

____ 6060 ?? 2.62.6
6464 LL 3.1 3.1 6363 ?:?: 3.33.3

BarkBark

____ 6868 II 1.1
6U f 2.4 bY t 1.5

Wood and BarkWood and Bark

____ 6161 ++ 2.32.3
6565 ++ 2.6 2.6 6464 ++ 2.92.9

BLACK LOCUSTBLACK LOCUST

WoodWood

____ 5959 ff 5.55.5
6060 ?:?:  3.6 3.6 6060 ++ 2.92.9

BarkBark

____ 2929 ++ 4.04.0
3030 ++ 3.0 3.0 2B2B II 2.62.6

Wood and BarkWood and Bark

____ 5252 ++ 4.94.9
5252 kk 2.9 2.9 5252 ++ 2.52.5

HICKORYHICKORY

WoodWood

;-5.0;-5.0
6868 ++ 7.07.0

6565 6363 II 2.32.3

BarkBark

____ 5454 .?.? 1.71.7
5757 ff 2.1 2.1 5757 ff 2.02.0

Wood and BarkWood and Bark

+-3.Y+-3.Y
6565 ii 5.95.9

6363 6262 ff 2.12.1

53 + 4.9
55 t 7.7

63 t 1.6
63 I 3.2

65 + 2.Y
66 t 1.Y

64 t 1.2
63 t 2.6

58 k 4.5
62 + 4.3

33 f 3.5
34 + 2.4

51 t 3.4
52 f 3.8

74 + 18.8
63 -+ 7.0

55 f 2.9
57 f 3.0

68 f 13.2
61 + 5.2

51 + 3.13.1
5050 ?? 3.03.0

6161 ++ 2.42.4
6363 kk 3.33.3

6767 tt 1.1
b8b8 LL 1.5

62 f 2.1
64 ? 2.8

59 t 5.1
60 k 2.9

29 + 3.8
28 r 2.6

52 + 4.6
52 II 2.5

6H + 7.9
63 t 2.3

54 t 1.7
57 t 2.0

66 t 6.5
62 t 2.0

53 f 2.0
52 f 4.0

5H ? 3 . 1
63 ? 3.7

58 f 2 . 4
60 t 2 . 7

58 f 2.3
62 2 3.4

5R + 2 . 2
6t~ f 2 . 7

34 + 4.8
33 t 2.7

49 t 2 . 4
49 f 2.3

VI t 4 . 6
6~1  + 2 . 7

52 + 4.6
54 t 3.0

5b ? 3.7
58 r 2.2

ContinuedContinued
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TdbTeTdbTe   5.--Averaye5.--Averaye   9reen9reen  weight per cubic foot of wood, weight per cubic foot of wood, bark, and wood and hark combined, by tree component andbark, and wood and hark combined, by tree component and
size class, for hardwood species in the Southern size class, for hardwood species in the Southern AppalachianAppalachian  Mountains--Continued Mountains--Continued
-_- __---______-___________~v~i~~_~n~_~~~i~~i~ _e;~i_~t~~~-  -------  -- - -------__-_  _-_-.__

~--_-_-----__--~--_-_-----__-- -_--_-_---_--_-_--
TreeTree

_--~~~~;--__-__--________-______--__--___-_--___--~~~~;--__-__--________-______--__--___-_--__

sizesize TotalTotal
-----_---_^~_-----_---_^~_

Butt toButt to
_~_~~~~_t~____~u~~~~-__4__inch_to-_~~~~_to_____-_~_~~~~_t~____~u~~~~-__4__inch_to-_~~~~_to_____-

classclass treetree 9-inch top9-inch top 4-inch top4-inch top &inch&inch top top tiptip BranchesBranches
(inches)(inches)

tiptip
-_----_---_----_-- _~--_---___----___~____-_-_-_--______~__~--_---___----___~____-_-_-_--______~_ _-_-__-_-_-__-

_________________ - pounds  per  c(lbic  foot - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _----.---.--_-_

5.0-10.9 6262 ?? 3.13.1
211.0211.0 6363 ?? 1.81.8

5.0-10.95.0-10.9 56 56 ff 3.0 3.0
>ll.O 57 f 2.6-

5.0-10.9 61 _C 2.7
>ll.O 62 k 1.7-

5.0-10.9 62 t 4.0
>ll.O 64 I 2.4-

-
5.0-10.9 48 48 ++ 5.2 5.2
>ll .O 50 + 3.7-

5.0-10.9 59 f 4.2
111 .o 61 f 2.6

5.0-10.9 65 f 1.9
>ll.O 65 i 1.2

5.0-10.9 63 + 2.0
‘11.0 62 + 1.9

5.0-10.9 64 + 1.7
>ll.O 65 _+ 1.1-

__
63 f 2.1

57 i-2.9

__
62 f 2.1

__
65 + 2.5

-_
51 t 4.0

__
62 f 2.7

__
66 t 1.5

__
63 f 2.5

__
65 f 1.5

BLACK OAKBLACK OAK

WoodWood

____ 6262 22 3.7 3.7
6565 tt 3.4 3.4 6363 12.212.2

BarkBark

____ 5656 ff 3.5 3.5
5858 ff 2.8 2.8 5757 ff 2.8 2.8

Wood and RarkWood and Rark

____ 6161 tt 3.2 3.2
6464 ff 3.0 3.0 6262 ++ 2.1 2.1

CHESTNUT OAKCHESTNUT OAK

WoodWood

____ 6363 ++ 5.0 5.0
6262 ?? 3.7 3.7 6565 ff 2.6 2.6

Bark-Bark-

__ 4747 ++ 5.3 5.3
4949 ff 3.9 3.9 5151 ff 4.0 4.0

Wood and BarkWood and Bark

____ 5959 _t_t  5.1 5.1
5858 ff 3.4 3.4 6262 ++ 2.7 2.7

NORTHERN RED OAKNORTHERN RED OAK

WoodWood

.._.._ 6565 ii 1.8 1.8
6666 ++ 1.8 1.8 6666 ++ 1.5 1.5

BarkBark

____ 6464 ++ 2.1 2.1
6464 ff 2.2 2.2 6363 -,-,  2.4 2.4

Wood and BarkWood and Bark

____ 6565 ?? 1.6 1.6
6565 ++ 1.7 1.7 6565 ++ 1.4 1.4

62 + 3.3
57 f: 4.5

58 f 3.4
59 f 3.3

61 +- 2.5
58 t 3.4

60 i 3 .‘I
57 f 3.9

47 ? 4.9
50 k 3.8

56 f 3.4
55 f 3.1

61 +- 2.7
62 i 1.6

63 + 3.2
62 f 2.0

61 f 2.5
62 f 1.3

62 f: 3.3
63 _+ 2.1

56 t 3.4
57 f 2.7

61 f 2.9
62 f: 2.1)

6 3 ? 4.3
64 + 2.6

47 t 5.2
51 f 3.9

59 f 4.5
62 t 2.7

65 t 2.0
66 L 1.5

64 -+ 2.2
63 + 2.4

65 f 1.8
65 + 1.4

63 + 2.1
64 t 1.6

54 + 5.3
57 f 3.5

61) f 2.5
62 t 1.6

01 I2.1)
63 f 3.0

50 t 4.9
50 t 3.9

57 + 2.7
5X 2 3.2

63 r 2.2
64 i 1.8

6lJ -! 2.4
61 + 2.8

62 i 2.0
63 + 1.7

ContinuedContinued
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Table 5Table 5 .--Averaye.--Averaye green weight per cubic foot of wood,green weight per cubic foot of wood, bark, and wood and bark bark, and wood and bark combined,combined,  hy tree component and hy tree component and
size class, for hardwood species in the Southern Appalachian Mountains--Continuedsize class, for hardwood species in the Southern Appalachian Mountains--Continued
-'_--____--___--_--_--_---_-_--__~~~~~~a~d~t~~~ard-'_--____--___--_--_--_---_-_--__~~~~~~a~d~t~~~ard   de~~a~~o~_____de~~a~~o~_____ -I__-I__

TreeTree
---_-_-_------__-----.-----_-_-_------__-----.--   -- --__-I___--__-I___

sizesize TotalTotal
---__&~tto__-_--___---__&~tto__-_--___ _-__-._--_-__-._-- __l-------__l-------

g-inchg-inch  to to Butt toButt to
classclass treetree g-inchg-inch  top top 4-inch top4-inch top 4-inch top4-inch top tiptip tiptip BranchesBranches
(inches)(inches) - - - - - - -- - - - - - - - - - I _- - - I _ -- - - - -- - - - __

_________________ _ pounds  per  cubic  foot _ _ _ _ _ _ _ _ _ _ - _ - _ - _ - _ _ - _ -~-----_----_

5.0-10.9 65 65 tt  1.81.8
>ll.U 65 t 1.5-

5.0-10.9 5H t 2 . 3
>ll.O 62 + 2.5-

5.u-10.9 63 t 1.8
>ll.O 64 I 1.3

5.u-10.9 65 ! 1.8
>ll.O 65 f 1.7-

5.G10.9 51 t 3.3
>ll.U 56 It 2.7-

5.b10.9 62 t 1.7
L11.l) 63 i 1.7

5.0-1u  .Y 60 i 6.6
>ll.O 6u 2 6 .U-

5 .o-10 .Y 53 + 8.5
>ll.O 53 + 8.6

5.0-10.9 58 k 6.0 __ ____ 5959 ** 6.56.5 58 -+ 7.5 59 f 6.5
>ll.O 59 .!. 6.0 60 f 6.0 6U6U ff 6.3 6.3 5959 ff 6.56.5 58 f 5.5 59 * 6.4

__~___________~__________~__~~__~_~__~.__~-~-~~~-~~~~~~~-- -___--

57 -+ 4.6
59 f. 4 . 9

__
64 t 1.7

SCARLET OAKSCARLET OAK

WoodWood

66 k 2.4
67 i - 3 . 5 65 + 1.7

BarkBark

62 * 1.9 65 t 2.1
61 f 2.8 64 k 1.7

63 _+ 1.7
65 t 2.0

__
63 f 2.3

____ 6060 ++ 2.02.0
6464 ?? 2.0 2.0 6363 ** 2.22.2

Wood and BarkWood and Bark

59 f 2.9
60 f 2.7

60 + 1.8
63 f 2.2

54 f 4.2
60 f 3.4

__
64 _+ 1.4

____ 6565 ++ 2.32.3
6767 ff 3.1 3.1 6464 ++ 1.51.5

WHITE OAKWHITE OAK

WoodWood

61 f 1.8
61 f 2.3

64 + 2.0
64 .t 1.4

60 t 1.9
63 f 1.7

__
65 +_ 1.7

____ 6565 LL 2.22.2
6464 +_+_  5.6 5.6 6565 ff 1.61.6

BarkBark

63 t 2.3
61 t 3.1

65 i 1.9
65 f 1.6

63 f 2.3
6 5  f Z.tl

__
56 f 3.9

____ 5050 +-+- 3.73.7
5757 ff 2.7 2.7 5656 ++ 3.63.6

Wood and BarkWood and Bark

52 f 3.2
57 t 2.1

50 + 3.6
56 + 3.5

53 f 2.5
55 i 2.8

__ 6060  -+-+  2.2 2.2
64 f 1.5 62 62 ff 2.5 2.5

____ 6363 ++ 2.02.0
6262 ff 4.5 4.5 6464 +_+_ 1.61.6

ALL SPECIESALL SPECIES

Wood

60 + 2.2
60 f 2.4

63 + 1.8
64 f 1.6

__ 58 + 5.7
61 t 5.9 61 k 5.2

__ 60 f 6.9
62 t 6.2 60 i 6.3

BarkBark

60 + 9.4
60 f 1.5

60 f 6.9
60 f 6.2

__
54 f 9.7

____ 5353 ff 10.010.0
5555 hh 9.4 9.4 5353 f:f: 9.99.9

Wood and BarkWood and Bark

55 f a.2
55 f 1.2

53 + 9.7
53 + 9.9

54 f b.?
55 + 7.1
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Tahle 6.Tahle 6. --Average green weight of wood and hark per cubic foot of wood,--Average green weight of wood and hark per cubic foot of wood, by tree component and size class, forby tree component and size class, for
hardwood species in the Southern Appalachian Mountainshardwood species in the Southern Appalachian Mountains

Average and standard deviationAverage and standard deviation
TreeTree StemStem

ButttoButtto 4-inch4-inch  to to
--

sizesize TotalTotal Butt toButt to q-inchq-inch  to to Butt toButt to
classclass treetree g-inchg-inch  top top 4-inch4-inch  top top 4-inch top4-inch top tiptip tiptip BranchesBranches

finches )

5.0-10.95.0-10.9 6868 22 7.57.5
>ll.O 65 + 5.5-

5.0-10.9 66 t 1.5
>ll.O 61 +- 4.5-

5.k10.9 81 + 4.0
>ll.O 73 f 4.6-

5.0-10.9 69 _+ 4.1
j11.n 67 t 3.4

5.0-10.9 63 + 5.6
>ll.O 63 f 4.3

5.n-10.9 75 + 7.3
>ll.O 75 +_ 5.8

5.f)-10.9 65 f 4.0
>ii.n 63 ?. 3.9

5.0-10.95.0-10.9 74 74 _+_+  2.2 2.2
‘ 1 1 . 0 77 t 3.4

5.0-10.9 70 + 3.3
>ll.O 70 f 2.6

5.0-10.9 83 t 8.0
>ll.n 76 1 2.9

_-
63 + 5.4

58 i - 5 . 1

70 i - 4 . 6

64 i - 3 . 3

__
61 + 7.9

__
77 f 5.9

__
59 + 3.8

_^
73 k 4.1

__
68 _t 3.4

-_
73 2 2.7

SOFT HARDWOODSSOFT HARDWOODS

hRhR Zi.4Zi.4
6666 ff 7.77.7
6767 ii 5.15.1

BASSWOODBASSWOOD

i-2.6i-2.6
6565 ?? 2.32.3

6060 5858 +_+_ 4.64.6

BLACKGUMBLACKGUM

7878 II 5.05.0
7171 2-1.72-1.7 7070 ff 4.24.2

RED MAPLERED MAPLE

6666 i-4.5i-4.5
6767 ff 4.24.2
6464 ff 3.13.1

YELLOW-POPLARYELLOW-POPLAR

i-6.3i-6.3
6161 ff 5.25.2

7777 -61-61 ff 4.04.0

HARD HARDWOODSHARD HARDWOODS

1-6.71-6.7
7373 tt 7.57.5

7777 7272 tt 5.75.7

WHITE ASHWHITE ASH

____ 6262 ++ 3.73.7
6767 ff 6.8 6.8 6060 !! 3.83.8

SWEET BIRCHSWEET BIRCH

____ 6s)6s)   ff 2.5 2.5
7777 ff 3.4 3.4 7373 ?? 3.63.6

BLACK BLACK LOCUST

__ 68 t 4.7
71 f 4.1 69 _+ 2.8

HICKORY

7R Ffi.5
Rl f 7.4
73 -+ 2.5

69 t 9.1
73 f 8.4

66 2 7.3
63 + 5.1

63 I 3.3
64 t 3.3

65 + 2.2
58 + 4.6

82 2 1.9 78 r 4.9
81 2 2.4 70 f 4.1

68 * 5.0
69 f 4.0

67 r 4.3
64 t 3.1

67 + 1n.n
75 + 8.5

62 i 5.6
61 I 4.1

74 t 7.x
73 _+ 5.7

7% i 6.2
R2 t 9.5

63 t 4.n
60 _’ 3.8

78 + 1.3
80 + 4.1

70 + 2.5
73 t 3.5

71 + 3.0
82 t 4.3

69 I 3.8
69 _t 2.8

H7 t 10.5
91 t 8.1

82 t 9.1
73 + 2.5

81 + 8.3
82 ?: 6.6

78 + 7.6
75 + 6.9

92 r 4.0
86 t 5.5

78 _c 9.6
77 + 3.1

81 t 4.4
83 t 5.8

85 I 7.1
85 f 6.7

77 t 5.4
75 k 6.0

86 + 6.0
88 L 6.3

78 t 4.5
79 t 4.6

86 h 5.6
86 t 5.7

ContinuedContinued
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Table 6Table 6 .--Average yreen weiyht of wood and hark per cubic foot of wood, by tree component and size class, for.--Average yreen weiyht of wood and hark per cubic foot of wood, by tree component and size class, for
hardwood species in the Southern Appalachian Mountainshardwood species in the Southern Appalachian Mountains
_--_-____-_l___--_-____-_l__ ----------____--_------_-__~~_----------____--_------_-__~~_--_-----_---

AveraleAverale  and standard deviation and standard deviation
-_---_--

______-____--__--~--__-______-____--__--~--__- _-____-___
StemStem

_--__--__-_---__-_--__--__-_---__- ---1------1---
TreeTree
sizesize TotalTotal

_-__Rutt~o-__-_~--_i_____~~t~_~~_-__li_inchto-___-~_-__Rutt~o-__-_~--_i_____~~t~_~~_-__li_inchto-___-~ - - - - -- - - - -
Butt toButt to

classclass treetree g-inch top 4-inch top 4-inch top4-inch top tiptip tiptip BranchesBranches
onches)onches) -_-___-_---_-_--_-~-----_-___-_---_-_--_-~---- ~---~---

___--_---__--__--____--_---__--__--_ Pounds Pounds per  cubic  foot _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-__---_

BLACK OAKBLACK OAK

5.0-10.95.0-10.9 77 77 t 2.5
>ll .(I 77 + 2.4-

5.0-10.9 7979  tt  5.05.0
>11.0>11.0 80 80 ff 3.4 3.4--

5.0-1O.Y 77 77 tt 2.0 2.0
>ll .a 77 t 1.8-

5.0-10.9 a1 ? 2.5
>ll.O 76 t 1.9-

5 10.9.o- 77 1 3.4
>ll.O 78 * 2.2-

5 10.u- .Y 73 t 8.0
>ll .o 73 i 7.2-

__
74 ? 2.3

77 t - 2 . 8

__ __ 76 I 2.02.0
75 f 1.8 78 + 3.2 75 + 1.81.8

__
73 ? 2.1

_-
74 + 1.9

__ -_-_ 7171 ff
70 + 6.8 75 75 ff 7.6 7.6 7070 ++

__ 75 1
80 f 3.0 74 t

CHESTNUT OAKCHESTNUT OAK

____ 7878 _c_c
8181 II 6.66.6 7878 _+_+

NORTHERN RED OAKNORTHERN RED OAK

SCARLET OAKSCARLET OAK

____ 7878 ++
79 f 3.5 74 t

WHITE OAKWHITE OAK

____ 7474 ff
7825.27825.2 7474 ff

ALL SPECIESALL SPECIES

3.3
2.22.2

5.05.0
3.13.1

2.62.6
2.12.1

2.72.7
1.81.8

8.18.1
7.17.1

81 f 3.6 76 * 2.9
79 f: 4.2 74 + 2.1

82 f 5.8 7a f 4.8
86 f 8.9 78 f 3.1

75 -+ 3.0 75 + 2.0
72 + 1.6 75 f 1.8

79 + 1.7 78 + 2.2
78 f 3.4 74 * 2.1

al k 3.3 75 + 2.8
aa f 7.0 74 + 1.8

75 + 9.0 72 k a.3
a0 f 9.6 70 k 7.1

91 91 ++ 4.5 4.5
88 88 ff 3.9 3.9

a9 f 9.0
91 _+ 4.8

83 I 3.5
a 4  f 3.0

90 f 3 . 7
85 + 3 . 7

91 f 3 . 8
aa k 5 . 4

x4 r 7 . 6
a 4  + 6.~

_--__--_~--__------- I___-_--__-__--_--__ ------- --
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TableTable 7 7 .--Regression equations for estimatinq green and dry weight of the .--Regression equations for estimatinq green and dry weight of the ahow-stumpahow-stump  total-tree wnod and hark combined and total-tree wnod and hark combined and
wood alone for hardwood species in the Southern Appalachian Mountains,wood alone for hardwood species in the Southern Appalachian Mountains, with d.h.h. as the independent variahlewith d.h.h. as the independent variahle

SpeciesSpecies WeightWeight Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of
oror greengreen Trees Trees << 11.0 in in d.b.h.Ld.b.h.L  Trees  Trees >> 11.0 in in d.hTE2d.hTE2 nfnf error3error3 treestrees

speciesspecies
9rouP9rouP d;d;

determinationdetermination
a'a' hh a"a"

(Sy.,)(Sy.,) sampledsampled
bb (RZ)(RZ)

Soft Hardwoods Hardwoods

HasswoodHasswood

RlackgumRlackgum GreenGreen 3.32D173.32D17 1.251361.25136 4.90406 1.17UU2 0.98 0.0619 18
(upland)(upland) DryDry 1.541601.54160 1.275901.27590 2.01627 1.21993 0.97 0.0679 18

Red mapleRed maple GreenGreen 4.D23654.D2365 1.253531.25353 10.63281 1.05n91 0.98 0.0602 30
DryDry 2.023382.02338 1.276121.27612 5.2879” 1.07581 n.98 U.0558 30

Yellow-poplarYellow-poplar

Hard Hardwoods

White ashWhite ash

Sweet birchSweet birch

Black locustBlack locust

HickoryHickory

HlackHlack  oak oak

Chestnut oakChestnut oak

North. North. redred  oak oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen 3.552113.55211 1.259481.25948 4.02745 1.23329 fl. 98 0.0642 128
DryDry 1.562821.56282 1.288071.28807 1.88621 1.24885 u.97 0.0758 128

GreenGreen 3.710293.71029 1.742261.74226 5.02472 1.17902 “.YH 0.0552 18
DryDry 1.942741.94274 1.210081.21008 1.47600 1.26737 0.980.98 0.0630 18

GreenGreen 2.531572.53157 1.337411.33741 4.17992 1.23285 0.99 0.0581 67
DryDry O.87948O.87948 1.4D4011.4D401 1.65215 1.27254 n.99 0.0568 62

GreenGreen 3.201713.20171 1.306311.30631 3.74”95 1.27386 0.97 0.0794 347
DryDry 1.991)671.991)67 1.302911.30291 2.66968 1.24172 0.97 n.0738 347

GreenGreen 4.265154.26515 1.21919 5.51740 1.16551 n.98 0.0617 52
DryDry 2.711632.71163 1.22990 3.96491 1.1 S”6H 0.98 0.0633 52

GreenGreen 7.265687.26568 1.14114 6.22976 1.17321 0.99 0.0419 21
DryDry 4.294084.29408 1.14203 3.80734 1.16711 0.99 0.0418 21

GreenGreen 6.120626.12062 1.08931 1.36924 1.40154 0.96 0.0780 18
DryDry 4.137414.13741 1.08876 1.04649 1.37539 0.95 0.0831 18

GreenGreen 1.376491.37649 1.50566 4.68499 1.25027 0.99 0.0595 54
DryDry 0.937470.93747 1.49389 3.30276 1.23130 0.98 0.0637 54

GreenGreen 2.218282.21828 1.36803 3.65717 1.26378 0.99 U.0556 27
DryDry 1.292701.29270 1.36723 2.54650 1.22586 0.98 0.0607 27

GreenGreen 1.348631.34863 1.48845 5.41481 1.19861 0.98 0.0690 51
DryDry 0.866740.86674 1.47585 3.40602 1.19049 0.98 0.0667 51

GreenGreen 5.n84215.n8421 1.23759 5.81355 1.70964 0.99 0. n452 71
DrYDrY 3.067393.06739 1.22338 3.28071 1.20936 n.99 0.0488 71

GreenGreen 2.817062.81706 1.34308 4.69”89 1.23675 n.99 0.0444 27
DryDry 1.629521.62952 1.34103 2.94915 1.21733 0.99 0.0481 27

GreenGreen 2.825062.82506 1.34053 2.51286 1.36495 0.99 0.0566 28
DryDry 1.737381.73738 1.33404 1.69511 1.33917 0.99 0.0594 28

GreenGreen 3.297543.29754 1.29311 3.65829 1.27146 0.97 0.0790 475
DryDry 1.830511.83051 1.30348 2.24309 1.26110 0.96 0.0948 475

TOTAL-TREE WOOD AND BARKTOTAL-TREE WOOD AND BARK

ContinuedContinued
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Tahle 7Tahle 7 .--Regression equations for estimating green and dry weight of the above-stump total-tree wood and .--Regression equations for estimating green and dry weight of the above-stump total-tree wood and harkhark  combined and combined and
wood alone for hardwood species in the Southern Appalachian Mountains, alone for hardwood species in the Southern Appalachian Mountains, with d.b.h. as the independent variable--Continuedwith d.b.h. as the independent variable--Continued
--

SpeciesSpecies WeightWeight Re Re resslonresslong'q?jtiong'q?jtion  coefficients coefficients CoefficientCoefficient standardstandard No. ofof
oror 9mn9mn Trees Trees << 11.0 in in d.b.h.'d.b.h.' Trees Trees >> 11.0 in in d.b.h.*d.b.h.* ofof error'error' treestrees

speciesspecies oror determinationdetermination (S,.,)(S,.,) sampledsampled
YrouPYrouP drydry a'a' bb a"a" bb (R*)(R*)

TOTAL-TREE WOODTOTAL-TREE WOOD

Soft  Hardwoods Hardwoods

RasswoodRasswood

RlackgumRlackgum
(upland)(upland)

Red mapleRed maple

Vellow-poplarVellow-poplar

HardHard   HatiwoodsHatiwoods

White ashWhite ash

Sweet hinhSweet hinh

Black Black k+custk+cust

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen 2.65877 1.280671.28067 3.26758 1.23767 0.980.98 0.06810.0681 128128
DryDry 1.20522 1.301651.30165 1.45172 1.26285 0.97 0.08540.0854 128128

GreenGreen 2.58221 1.268271.26827 3.14665 1.22705 0 . 9 8 0.05510.0551 18
nrynry 1.26050 1.245411.24541 0.R66090.R6609 1.32366 0.97 O.Oh70O.Oh70 18

GreenGreen 2.553582.55358 1.268841.26884 4.23002 1.1636n 0.97 0.07240.0724 1818
DryDry 1.143821.14382 1.28X571.28X57 1.50453 1.23141 0 . 9 6 0.08880.0888 1818

GmQnGmQn 3.n51213.n5121 1.278401.27840 9.88nu5 i.n3339 0 . 9 7 0.05970.0597
DryDry 1.451601.45160 1.31226 5.n1317 1.05382 0 . 9 8 0.05570.0557

GreenGreen 1.86103 1.36142 3.33413 1.23984 0.990.99 0.05920.0592 62
"rY"rY 0.74867 I.40085 1.365nl 1.2756t-l 0.990.99 0.05850.0585 62

GreenGreen 2.161292.16129 1.331m 3.11979 1.27371 0 . 9 7 0.08340.0834 347
DryDry 1.512631.51263 1.32307 2.34759 1.23142 0.97 0.0790 347

GreenGreen 2.RJflZJ 1.26533 4.70464 1.16229 0 . 9 8 0.06120.0612 52
DryDry 2.07306 1.25505 3.41697 1.15086 0 . 9 8 0.06370.0637 52

GreenGreen 5.91898 1.14179 4.85269 1.18321 0 . 9 8 0.05070.0507 21
nvnv 3.66009 1.13191 3.11384 1.16562 0 . 9 8 0.05100.0510 21

GreenGreen 5.20919 1.08668 (1.95203 1.44088 0.95
DryDry 3.!lo1503.!lo150 1.0X426 U. 77942 1.4UZCl 11.95

0.08640.0864
U.OP,55U.OP,55

GreenGreen 0.979600.97960 1.53720 3.93165 1.24743 0 . 9 8 0.06600.0660
UryUry 0.6qj610.6qj61 1 .Vl!dJ %.YU230%.YU230 1.223115 0.98 U.0708

18
18

54
54

GreenGreen 1.455441.45544 1.41790 3.388473.38847 1.24169 0 . 9 8 0.05911 27
DryDry 0.856070.85607 1.41438 2.649712.64971 1.17879 0.98 il .I)660 27

GreenGreen 1.023361.02336 1.49892 4.112444.11244 1.2088Y 0.98 II .06Y3
I)rYI)rY l).h%S78l).h%S78 1.49459 2.573292.57329 1 .lYY76 O.YU 0. mx

51
51

GreenGreen 3.943313.94331 1.25731 4.956164.95616 1.20964 u .99 0.0463
DrYDrY 2.361232.36123 1.74202 2.86474 1.20171 0 .Y9 0 .04Yc)

7171
71

I;menI;men l.YO365l.YO365
DrNDrN 1.103761.10376

1.7986Y
1.38254

1.33511
1 .-mJY

1.31733
I. i?lY5

3.JU487 1.24R59 O.YV
2.36Y97 1.77311) 0.w

77
27

Gn?enGn?en 2.477742.47774
I)rYI)rY 1.4HlHY1.4HlHY

2.07561) 1.3677Y 0 . . 09
1 .452llf\ 1 .-iXH7 n .QY

211
ai

r;n?Qnr;n?Qn 7.447747.44774
UryUry I . ‘VI0 I2

3 .I)7592 1.272W 0.07 0 .nvo 475
I .‘~1173h 1 .%I44 (1.05(1.05 II. lilcl!r 4 7!J

---____ ______  ___._ -__-----~_--.__-  __-.__ -  ____--_---I_ ---- ---__--I-- -_--.---e--e-----------

'Trees 'Trees << 11.0  11.0 fnchesfnches  d.h.h. d.h.h.

Y Y ==  a'(D*)ba'(D*)b

*Tree,;*Tree,;   >> 11.0 inches d.b.h.inches d.b.h.--

vv  ==  a"(D2)ba"(D2)b

Where:Where: V V == component weight in pounds component weight in pounds
IIII =  = tree?tree?  d.h.h. in inches d.h.h. in inches

’a,aa,a “, h =  h = rPYressionrPYression  coefficients coefficients

310gio310gio form form
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Table S.--Regression equations for estimatiny green and dry weight of the total-stem wood and bark combined and wood aloneTable S.--Regression equations for estimatiny green and dry weight of the total-stem wood and bark combined and wood alone
for hardwood species in the Southern Appalachian Mountains,for hardwood species in the Southern Appalachian Mountains, with d.b.h. as the independent variablewith d.b.h. as the independent variable

SpeciesSpecies WeightWeight - -- - Reyression equation coefficientsReyression equation coefficients CoefV&ntCoefV&nt StandardStandard No. ofNo. of
oror greengreen Trees Trees << 11.0 in  11.0 in d.b.h.1d.b.h.1 Trees Trees >> 11.0 in in d.bx2d.bx2 Of

speciesspecies
errorserrors treestrees

oror determinationdetermination
groupgroup drydry a'a' bb a"a" bb (R2)(R2)

(Sy.x)(Sy.x) sampledsampled
__-___I__-_-__-___I__-_- - -- -

TOTAL-STEM WOOD AND BARKTOTAL-STEM WOOD AND BARK

soft  HaN!woods

BasswoodBasswood

BlackgumBlackgum
(upland)(upland)

Red mapleRed maple

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

Sweet birchSweet birch

Black locustBlack locust

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. North. redred  oak oak

Scarlet oakScarlet oak

White oakWhite oak

All All SpeciesSpecies

GreenGreen
DryDry

DW
4.942114.94211 1.148411.14841 6.871186.87118 1.07970 0.970.97 0.06790.0679 30
2.412822.41282 1.179371.17937 3.565113.56511 1 .OY796 0.970.97 0.06310.0631 30

tireentireen 2.182632.18263 1.348041.34804 4.436474.43647 1.20013 0.980.98 0.05960.0596 62
DryDry 0.762370.76237 1.416431.41643 1.764761.76476 1.24142 0.990.99 0.05990.0599 62

GreenGreen 3.090263.09026 1.270611.27061 4.67861)4.67861) 1.18413 0.970.97 0.07760.0776 347
DryDry 1.936661.93666 1.265461.26546 3.532783.53278 1.14011 0.970.97 0.07300.0730 347

GreenGreen 4.846644.84664 1.138871.13887 3.973503.97350 1.18029 0.970.97 0.06820.0682 52
DryDry 3.121853.12185 1.147711.14771 2.841692.84169 1.16732 0.970.97 0.07040.0704 52

DrY
5.823555.82355 1.059731.05973 0.892940.89294 1.45UI~ 0.940.94 U.UYU4U.UYU4 18
4.060144.06014 1.052851.05285 0.722010.72201 1.41295 U.Y4U.Y4 0.09450.0945 18

GreenGreen 1.737611.73761 1.411421.41142 5.7Y7155.7Y715 1.16u54 U.Y8U.Y8 0.05760.0576 54
DryDry 1.179921.17992 1.401171.40117 4.273434.27343 1.13282 0.980.98 0.06140.0614 54

GreenGreen 2.142182.14218 1.345131.34513 7.563637.56363 1.08208 0.990.99 0.05290.0529 27
UryUry 1.270411.27041 1.3413231.341323 5.900025.90002 1 .U2UU3 0.980.98 0.05850.0585 27

GreenGreen 1.383511.38351 1.455671.45567 8.160348.16034 1.08563 U.9HU.9H 0.06530.0653 51
DryDry 0.894950.89495 1.442041.44204 5.384105.38410 1.06787 0.980.98 u.0625u.0625 51

GreenGreen 5.088495.08849 1.19370 6.642816.64281 1.13812 0.990.99 0.04520.0452 71
DryDry 3.119873.11987 1.17348 3.826083.82608 1.13093 0.990.99 0.04670.0467 71

GreenGreen 1.547101.54710 1.42294 6.434696.43469 1.12574 0.990.99 0.04710.0471 27
OrYOrY 0.908180.90818 1.41531 4.329714.32971 1.08964 0.990.99 0.05070.0507 27

GreenGreen 2.541742.54174 1.32196 4.719514.71951 1.19292 0.980.98 0.06460.0646 28
DryDry 1.592851.59285 1.31179 3.427%5 1.152112 0.980.98 lJ.116H2lJ.116H2 2H

GreenGreen 3.1129n3.1129n 1.76260 4.03992 1.20A24 0.970.97 0.07900.0790
"rY"rY 1.73n511.73n51 1.27761 2.5X728 l.lHX74 0.960.96 O.IJ895O.IJ895

475
475

ContinuedContinued

3.225633.22563 1.238761.23876 2.888862.88886 1.26175 0.97
1.4USDb1.4USDb 1.270331.27033 1.342031.34203 I. 28U34 0.97

.
0.07850.0785
0.08010.0801

128
128

3.342463.34246 1.221541.22154 5.225675.22567 1.12836 0.98 0.04850.0485 18
1.74Y951.74Y95 1.191031.19103 1.493681.49368 1.22405 0.980.98 0.05750.0575 18

1.646291.64629 1.345041.34504 3.435423.43542 l.lY165 0.970.97 0.07270.0727 18
0.772440.77244 1.368531.36853 1.403591.40359 1.24400 0.970.97 0.07900.0790 18

5.764945.76494 1.122441.12244 4.796234.79623 1.16080 0.980.98 0.05210.0521
3.347133.34713 1.273561.27356 3.064733.06473 1.14574 0.980.98 0.05110.0511

. .



Table 8. --Regression equations for estimating green and dry weight of the total-stem wood and --Regression equations for estimating green and dry weight of the total-stem wood and batibati  combined  combined and wood alone
for hardwood species in the Southern Appalachian Mountains,for hardwood species in the Southern Appalachian Mountains, with with d.b.h.d.b.h.  as the independent variable--Continued as the independent variable--Continued

SpeciesSpecies Weight Weight __ Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of
oror greengreen TpaesTpaes   (( 11.0 in in d.h.h.1d.h.h.1 Trees Trees >> 11.0 in in d.b.h.*d.b.h.* ofof error?error? treestrees

speciesspecies
d;d;

determinationdetermination (Sy.x)(Sy.x) sampledsampled
cjroupcjroup a'a' hh a"a" bb (R*)(R*)

Soft  Hardwoods Hardwoods

RasswoodRasswood

RlackgumRlackgum
(upland)(upland)

Red mapleRed maple

Yellow-poplarYellow-poplar

Hard Hard Hardwoods

White ashWhite ash

Sweet birchSweet birch

RlackRlack   locustlocust

tlickorytlickory

il\dCk  OdkOdk

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

WhiteWhite  oak oak

All SpeciesAll Species

2.466062.46606 1.262591.26259
1.n62731.n6273 1.29441,1.29441,

2.3093R2.3093R 1.258921.25892
1.124811.12481 1.237861.23786

1.249711.24971 1.372791.37279
0.555520.55552 1.396371.39637

3.546413.54641 1.19449
1.62534 1.23722

1.80879 1.35110
0.66009 1.41104

2.28723 1.30180
1.46631 1.29169

3.25897 1.19382
2.37705 1.1m55

5.fl304n 1.121m
2.97489 1.11933

4.i13ir73 I .~16;108
3.41664 l.UbUSbl.UbUSb

1.1774H1.1774H 1.461001.46100
U.834blU.834bl 1.444231.44423

1.417171.41717 1.357701.35770
U U .ti3tJ4r 1.30137

1 .!12&b5 1.47451)
U.63137 1.4bYU3

3.Y!hXb 1.%1/77
i1.4U772 l.lYSYl

1. U69UbU69Ub 1.46377
lJ.b33tlS 1.45552

2.22827 1.3197Y
1.38U7U 1.31206

?.m.v!, 1.29147
1.30842 l.%Y)u44

TOTAL-STEM WOODTOTAL-STEM WOOD

2.5186n 1.25819 0.97 0.0793 128
1.10764 1.2A577 I-L 96 0.0894 128

3.31591 1.18348 0.98 0.0514 18
n.9069nn.9069n 1.78276 0.98 0.0635 18

3.294383.29438 1.17059
1.18172 1.23898

II.97
0.95

0.97
0.97

0.98
0.99

0.97
0.97

0.97
0.97

0.98
I?.98

O.rl820 18
0.0981 18

6.97484 1.05346
3.67497 1.06711

0.0659
0.0619

3.57285 1.20916
1.43045 1.24978

0.0607 62
0.0609 62

3.88139 1.19153
3.05149 1.13887

0.0813 347
0.0778 347

3.63679 1.17(198
2.58557 1.16301

0.0686 52
0.0697 52

4.3n579 1.15349
7.78946 1.13275

0.05fM
0.0587

21
21

0.10544
(1.60942

1.4bYSY
1.42OW

U.94
0.94

0. Y&l
0.98

U.98U.98
U.98U.98

0.980.98
U-98U-98

U.9Y
0.9Y

U.YY
U.YY

U.98
0.98

0.97
0.95

0.0955
0.0948

1.81.8
1818

4.7868Y
3.67039

l.lbtWi
1.1354U

0.064ti 5454
0.0684 5454

6.4384Y
5. Sub46Sub46

1.1582118
U.YY842

U.US69 27
U .0642 27

5.784445.78444
3.73SYH3.73SYH

1.1144Y
l.OY831

0.0678
6.0664 ::

5.615415.61541 1.14470
3.273473.27347 1.13M

u .U462 71
lJ.0481 71

5.iU27U5.iU27U
3.4572u3.4572u

1.14286
l.lUl8U

u A484 27
0.0526 27

3.837903.83790 1.2U642
2.875652.87565 1.15907

3.33b353.33b35
2.2U1762.2U176

1.213JU
1 .l&iY92

U.066C
u.0707

O.WlY
0.0959

78
2828

475475
4?54?5

__---___-_--__-~---__~-~__~

'Trees'Trees   (( 11.0 inches d.b.h.inches d.b.h.

---__--_I ----- ---

Y  =  a'(U2)ha'(U2)h

?Trees?Trees   >> 11.0 inches  inches d.b.n.d.b.n.

Where:Where: Y Y ==  compont!ntcompont!nt  weiyht in pounds weiyht in pounds
I) I) == tree d.h.h. in inches tree d.h.h. in inchesId .a ‘, h =  myressionmyression  coefficients coefficients

%I%I  1 ,, formform



Tahle 9Tahle 9 .--Regression equations for estimating cubic-foot volume of the .--Regression equations for estimating cubic-foot volume of the abowe-stumpabowe-stump   total-traetotal-trae  wood and hark combined and wood wood and hark combined and wood
alone for alone for hardwondhardwond  species in the Southern Appalachian Mountains, species in the Southern Appalachian Mountains, with d.b.h. as the independent with d.b.h. as the independent variablevariable

SpeciesSpecies VolumeVolume Regression Regression equattlonequattlon  coefficients coefficients CoefficientCoefficient StandardStandard No. ofNo. of
oror wood wood RR  batibati  Trees  Trees << 11.0  11.0 in in d.b.h.'d.b.h.' Trees Trees >> 11.0 in in d.b.h.2d.b.h.2 ofof error3error3 treestrees

speciesspecies oror determinationdetermination
gmupgmup wood onlywood only a'a'

sampledsampled
hh a a "" hh (R')(R')

(S,.,)(S,.,)

Soft Hardwoods Hardwoods WdRRkWdRRk

BasswoodBasswood

RlackgumRlackgum WdRBkWdRBk o.n41)90o.n41)90 1.318631.31863 0.063640.06364 1.22644 0.99 0.0455
(upland)(upland) WoodWood 0.029120.02912 1.333501.33350 0.041190.04119 1.76120 0.99 0.0510

Red mapleRed maple WdRBkWdRBk 0.063780.06378 1.272951.27295 0.156800.15680 1.08537 0.98 0.0557
WoodWood 0.049300.04930 1.294311.29431 0.142480.14248 1.07299 0.98 0.05?9

Yellow-poplarYellow-poplar

WdRBkWdRBk o.ll7357o.ll7357 1.238311.23831 n.n6447n.n6447 1.265X41.265X4 n.98 0.0569 18
WnodWnod (I.04976(I.04976 1.271051.27105 0.039940.03994 1.31689 0.98 0.0554 1818

WdRBkWdRBk

Hard HardwoodsHard Hardwoods WdRRkWdRRk

White ashWhite ash WdRRkWdRRk

Sweet birchSweet birch

Black locustBlack locust

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oakred oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

WdRRkWdRRk
WoodWood

WdRBkWdRBk
woodwood

WdRRkWdRRk
WoodWood

WdLBkWdLBk
WoodWood

WdABkWdABk
WoodWood

WdLBkWdLBk
WoodWood

Wd&BkWd&Bk
WoodWood

Wd&HkWd&Hk
WoodWood

WdllHkWdllHk
WoodWood

0.058020.05802 1.786fM1.786fM n.nfil53n.nfil53 1.773831.77383 0.98 0.0663 128128
0.045(110.045(11 1.297101.29710 0.051310.05131 1.269781.26978 0.97 0.0734 128128

0.045850.04585
o.n3886o.n3886

0.055370.05537
0.039150.03915

0.080670.08067
0.055290.05529

0.118220.11822
n.n952nn.n952n

n.ln831n.ln831
o.n7417o.n7417

n.ozn71n.ozn71
n.012mn.012m

n.n4099n.n4099
0.025950.02595

n.n2622n.n2622
n.01764n.01764

0.0119700.011970
0.071)730.071)73

O.U4Y51O.U4Y51
0.030110.03011

n.04304n.04304
O.ll3430O.ll3430

0.lFhl20.lFhl2
U.l)41)YlU.l)41)Yl

1.352231.35223 0.071950.07195 1.24157 0.99 0.0541 62
1.344101.34410 0.065320.06532 1.23584 0.99 0.0555 6262

1.299831.29983 0.073010.07301 1.24217 0.98 0.0655 347347
1.327321.32732 0.055850.05585 1.25324 0.97 0.0753 347347

1.225431.22543 n.09913n.09913 1.18248 0.98 0.05HO 5252
1.7611441.761144 n.n758nn.n758n 1.19466 0.98 0.06rlO 5252

1.145681.14568 1).156661).15666 l.ntviwl.ntviw n.w n. n3rm 2121
1.15n8n1.15n8n 0.131600.13160 1.08336 0.99 n.044h 2121

1.112411.11241 n.nssl?~n.nssl?~ 1.346U7 n.wi 0.0767
1.179611.17961 o.n283fjo.n283fj 1.32995 0.96 0.07H3 :::

1.523671.52367 0.n67220.n6722 1.277n7 0.98 0.06130.0613 5454
1.572601.57260 n.r~5infin.r~5infi 1.28412 (I.98 0.06740.0674 5454

1.339691.33969 0.059120.05912 1.26330 0.99 0.05360.0536 27
1.392541.39254 0.052790.05279 1.24450 0.99 0.05520.0552 2727

1.455661.45566 0.097850.09785 1.18104 0.98 0.06110.0611 5151
1.479861.47986 0.068830.06883 1.19592 0.98 0.06190.0619 5151

1.208511.20851
1.273121.27312

n.w:773n.w:773
0.074000.07400

1.71314
1.21369

1.250201.25020
1.274671.27467

I.33897I.33897
1.354fJo1.354fJo

l.%SwG~l.%SwG~
I .75/51

0.99
O.YY

0.04420.0442
0.044')0.044')

7171
7171

1.316461.31646 0.06RO30.06RO3
1.37Y!Jl1.37Y!Jl 0.049660.04966

0.9’) 0.04530.0453
O.YY 0.04320.0432

1.352731.35273 Il.04598Il.04598
1.355521.35552 u.03445u.03445

0.99
0.990.99

1.7958Y1.7958Y
1 1 .31  /Nl

O.')XO.')X
0.970.97

IIII   .I)51.I)51  3 3
IIII   05220522.

lJ.Ilb',hlJ.Ilb',h
0.11/4!,0.11/4!,

415415
415415

TOTAL TREETOTAL TREE

---_ -----__--_--_._.___ I__-__-__________--____-___________

'Trees'Trees   <<  11.1,11.1,  inches d.h.h. inches d.h.h.

2Trees2Trees   >> 11.0 inches inches d.h.h.d.h.h.--

YY - a”(\Jz)b

Where:Where: Y Y == component volume in cubic feet component volume in cubic feet
1111  == tree  tree d.h.h.d.h.h. in  in inchesinches

a', a",a', a", bb = regression coefficients = regression coefficients

%g , c form form



Table In.--Regression equations for estimating cuhlc-foot volume of the total-stem Table In.--Regression equations for estimating cuhlc-foot volume of the total-stem woodwood  and  and barlc  comhind and wood alone comhind and wood alone
for hardwood species in the Southern Appalachian Mountains,for hardwood species in the Southern Appalachian Mountains, with d.h.h. as the independent variablewith d.h.h. as the independent variable
--

SpeciesSpecies VolumeVolume Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of
oror wood wood RR  haricharic  Trees  Trees << 11.0 in in d.b.h.'d.b.h.' Trees Trees >> 11.0 in d.b.h._in d.b.h._ ofof error'error' treestrees

speciesspecies oror determinationdetermination (S,.,)(S,.,) sampledsampled
groupgroup wood wood oolyooly a'a' bb a"a" hh (R2)(R2)

TOTAL STEMTOTAL STEM

Soft HardwoodsHardwoods

Rasswood

Black9umBlack9um WdRHkWdRHk n.n2i74n.n2i74 1.4034s n.04354n.04354 1.35385 0.98 0.062H
(upland)(upland) WoodWood n.nisxnn.nisxn 1.44717 n-03267n-03267 1.76743 0.98 rI.0660rI.0660

Red mapleRed maple WdRRkWdRRk n.n7559n.n7559 1.17514 n.09946n.09946 1.117Yl 0 . 9 7 11.066311.0663
WOOd u.n54Hsu.n54Hs 1.21982 0.0.  inininin 1.09235 n.97 0.06660.0666

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash WdRHkWdRHk

Sweet birchSweet birch Wd&HkWd&Hk

HlackHlack locust locust WdRRkWdRRk

HickoryHickory WdQHkWdQHk 1).0?51fl1).0?51fl I.429117I.429117 0.08lhA0.08lhA 1.18313
WoodWood n.ni4Rnn.ni4Rn 1.5n2771.5n277 0.062790.06279 1.20138

RlackRlack  oak oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

Whit?Whit?  oak oak

All SpeciesAll Species

WdRUkWdRUk 0.051950.05195 1.26995 n.n4238n.n4238 1.3174111.317411 n.96n.96 o.n903 128128
WoodWood n.n3Y47n.n3Y47 I.29199 o.n3836o.n3836 1.297971.29797 0 . 9 6 n.n933 128128

WdRRkWdRRk n.n6238n.n6238 I.23003 n.06487n.06487 1.22188 0 . 9 9 0.0446
WOod n.ff4157n.ff4157 1.27449 0.041340.04134 1.27562 0 . 9 9 0.0460

18
18

WdAHkWdAHk n.n3888n.n3888 1.36Hhl 0.080870.08087 i.2isw n.98 (1.0597(1.0597 6262
WoodWood n.03438n.03438 1.35427 0.067730.06773 1.21287 0 . 9 8 0.05970.0597 6262

WdRRkWdRRk 0.053370.05337 1.26301 0.090240.09024 1.15347 0 . 9 8 0.06720.0672 347347
WoodWood 0.037380.03738 1.29966 0.068890.06889 1.17215 0 . 9 7 0.07410.0741 347347

WdRUkWdRUk 0.040540.04054 1.3in451.3in45 n.11881n.11881 l.f’I8636
WnodWnod n.n7568n.n7568 I.36870I.36870 n.n9878n.n9878 1.n877h

WdRRkWdRRk 0.0274h 1.471451.47145 0.197530.19753 1. MOO4

WoodWood n.01793 1.452451.45245 0.0973h0.0973h 1.n9965

WdRRkWdRRk 0.09105 1.15950 U.09673U.09673 1.14688
WoodWood O.iJ7170 1.17986 ll.UR156ll.UR156 1.153001.15300

Wd?iRkWd?iRk 0.026n3 1.40341 0.089460.08946 1.14595
WoodWood l).lJ1730 1.45519 0.067240.06724 1.17208

Wd&RkWd&Rk 0.03R21 1.33563 U.08641U.08641 1.16549
WOOd 0.030!~7 1.3436ti U.U64?UU.U64?U 1.19163

Wd&RkWd&Rk u.05279u.05279 1.265Y2 O.U7606O.U7606 1.18976
WoodWood u.n3798u.n3798 1.2Y756 O.OGu54O.OGu54 1.2w33

3n3n
31)31)

O.OY4n2O.OY4n2 1.14061 O.n6737O.n6737 1.21012 0.97 0.07500.0750 52
0.063260.06326 1.18725 0.054450.05445 1.21852 0.97 0.07580.0758 52

O.OR453O.OR453 1.14744 0.123610.12361 1.06HlR 0 . 9 8 0.04?40.04?4
0.072320.07232 1.15397 0.120890.12089 1.04683 0 . 9 8 0.05200.0520

n.in28Hn.in28H
n.06691n.06691

T.n8n93T.n8n93
1.117101.11710

0.021910.02191
fT.021116fT.021116

1.40339
1.35819

0.94
n.94

0.98
n.98

n.99
0 . 9 9

0 . 9 8
0 . 9 8

0.09480.0948
0.09130.0913

n.0598n.0598
0.06670.0667

0.05090.0509
0.05290.0529

0.06020.0602
0.06170.0617

::

18
18

54
54

::

51
5’1

0 .99
0.w

0.99
0.99

0 . 9 8
0.98

u.97
0.47

0.0450.045  1
0.04560.0456

0.04650.0465
0.04650.0465

0.07600.0760
U.U81UU.U81U

71
71

27
27

28
28

475
475

'Trees 'Trees << 11.11 inches d.b.h. 11.11 inches d.b.h.

Y Y ==  a'(n2)ba'(n2)b

2Trees2Trees   >> 11.11 inches  inches d.h.h.d.h.h.--

Y Y ==  a"(D2)ba"(D2)b

Where:Where: Y Y == component volume in  component volume in cubiccubic  feet feet
1)1)  = tree  = tree tf.h.h.tf.h.h.  in inches in inches

a', a".a', a". b = regression coefficientsb = regression coefficients

%gIo%gIo form form



Table Table 1111
alonealone

.--Regression equations for estimating green and dry weiyht of the ahove-stump total-tree wood and bark combined .--Regression equations for estimating green and dry weiyht of the ahove-stump total-tree wood and bark combined and.woodand.wood
for for hatiwoodhatiwood  species in the Southern Appalachian Mountains, species in the Southern Appalachian Mountains, with d.h.h. and total height as the independent variableswith d.h.h. and total height as the independent variables

speciesspecies
---F&z-~--iI-~-i~d.h.h.l----F&z-~--iI-~-i~d.h.h.l-

No. No. ofof
**  *ti_-__2-_*ti_-__2-_ ofof et-rot-3et-rot-3 treestrees

determinationdetermination
ymPymP - -- -

Soft Hardwoods Hardwoods

IIasswoodIIasswood

HlackyumHlackyum
(upland)(upland)

Red mapleRed maple

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

Sweet birchSweet birch

Black locustBlack locust

GreenGreen
l'ryl'ry

GreenGreen
DryDry

GreenGreen
[)rY[)rY

GreenGreen
DryDry

GreenGreen
DryDry

tireentireen
DryDry

GreenGreen
I'ryI'ry

GreenGreen
DryDry

l;reenl;reen
_ory

0.316020.31602 Cl.01874Cl.01874
0.160210.16021 U.91717U.91717

U.OY13GU.OY13G 1.050361.05036
0.053350.05335 1.021671.02167

II.47487II.47487 0.889130.88913
0.203980.20398 0.911260.91126

0.16UO8 1 .ni323
0.07954 1.02615

0.19596 U.96111
o.n584i 1.[~1185

0.19669 1).98801
0.12o97 G .98756

0.21956 0.96160
0.15213 II .9hY87

0.44356 u .WYHO
(I.26925 0.90717

U.63183 0.82H75
0.41824 0.83091

0.14351~
0.11081

HickoryHickory GreenGreen
L'rYL'rY

0.13672Y 1.11301
0 A4484 1 .lU947

O.lMN3
II .066UY

Black oakBlack oak

North. North. m-lm-l oak Green oak Green
DryDry

0.15621 1 .or)5s4
U.09126 1.00484

0.12392 1 A3751
0 .OH257 1.0%692

0.33662 U.Y7H31
0.14824 0.96680

0.06291)
n .043YO

Chestnut Chestnut oakoak GreenGreen
IJrYIJrY

O.OY386
0.06llO

0.17965
0.10553

Scarlet oakScarlet oak GreenGreen 0.26569 0.97104 0.21019
DryDry 0.15176 0.97144 0.13286

White oakWhite oak GreenGreen
nqnq

0.24482 0.96607
0.14990 n.96325

0.25451 0.95414
n.15774 0.94683

0.08487
0.05823

All SpeciesAll Species G&nG&n
DryDry

0.12346
0.07345

TOTAL-TREE WOOD TOTAL-TREE WOOD ANDAND  BARK BARK

0.2U742
O.w3Y41

0.14541
0.04667

0.36480
0.14438

0.34839
O.lfilJ35

0.13363
0.04445

0.11131
0.08018

0.24471
O.lYiJ74

0.2lJU32
0.12181

1.00653 0.91874
1 .n3878. 0.91717

n.05344 1 .n5036
1 A4954 1.02167

0.94411 0.88913
0.98332 0.91126

U.A51U7 1 .I)1323
0.879Y6 1.02615

1.0409 3 0.96111
1 .O6881 1.01185

1 .10671 0.98801
1.07324 0 .S8756

il.Y389Y 0.96161)
0.92271 I) .wiY87

1 .I)7555 U.9OY8U
1.07256 0.90717

1.13781 0.82875
1.10786 U.83091

1.05o44 l.ll3lJl
1 .n2t%o 1.10947

1.19522 1.00554
1.15741 1.00484

i .n9544 1.03751
1 .0~~9h’) 1.07697

l.n3575 0.97t131
1.03766 0.96680

1.01990 0.97104
0.99918 0.97144

1.18696 0.96607
1.16040 0.96325

1.10498 0.95414
1.1”620 0.94683

0.97 0."7070."707
0.96 0.09360.0936

128
128

0.98 0.05u50.05u5 18
0.98 0.06030.0603 18

0.98 0.06010.0601 18
0.98 0.0621 18

0.98
0.98

0.0544
o .0547

30
30

n.w 0 .o550 62
0.49 n A506 62

0.98 0.0702
n.98 0.0625

347
347

O.Y7 o.n654 52
O.Y7 0.0673 52

U.YY
0.99

21
21

0.97 0 .I)658 18
0.07 0 A703 18

00  .'a9.'a9 0.0493 54
0.990.99 u .0497 54

11.q9
0.49

0.98
II .99

n A436 27
0.05ou 27

0.0598 51
0 .o59 1 51

0.99
0.99

0.9Y
0.99

0.99
0.99

0.97
0.95

0.039 5
0.0439

71
71

0.0396 27
0.0419 27

0.0420
0.0437

n.0707
0.1017

28
28

475
475

ContinuedContinued
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Table Table 11 .--Regression equations .--Regression equations for for estimating green and estimating green and drydry  weight of the  weight of the ahow-stumpahow-stump   L&al-treeL&al-tree wood and hark  wood and hark combinedcombined  and wood and wood
alone alone forfor   hatiwoodhatiwood  species in the Southern Appalachian Mountains, species in the Southern Appalachian Mountains, with d.b.h. and total height as the independent variables--Continuedwith d.b.h. and total height as the independent variables--Continued

SpeciesSpecies WeightWeight Regression equation coefficientsRegression equation coefficients Coefficient StandardCoefficient Standard No. ofNo. of
oror greengreen Trees Trees << 11.0 in d.h.h. 1 Trees Trees >> 11.0 in  11.0 in d.h.h.ld.h.h.l ofof error3error3 treestrees

speciesspecies
groupgroup d;d;

determinationdetermination sampledsampled
a'a' bb a"a" hh

(S,.,)(S,.,)
CC (R2)(R2)

Soft Hardwoods Hardwoods

RasswnodRasswnod

RlackgumRlackgum GreenGreen
(upland)(upland) DryDry

Red Red maplemaple GreenGreen
UJYUJY

Yellow-poplarYellow-poplar

HardHard Hardwoods Hardwoods

White ashWhite ash

I Sweet Sweet hinhhinh

Black locustBlack locust

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen
nvnv

GreenGreen
DryDry

GreenGreen
DryDry

GreenGreen

DryDry

GreenGreen
DryDry

GreenGreen
BryBry

GreenGreen
UryUry

GreenGreen
DryDry

GreenGreen
OrYOrY

GreenGreen
DryDry

GreenGreen
OryOry

GreenGreen
UryUry

0.233110.23311 n.r3122n.r3122
U.llU91U.llU91 0.936420.93642

n.n6;o23n.n6;o23 1.0697(1
0.03219 1.047Al

0.33390 0.908Q5
0.13582 0.93072

I). 11327 1 .n3393
n.05210 1.05514

n. 13651 0.97914
0.04912 l.nl161

0.13063 1.01304
0.08244 1.01028

0.12941 l.OOU33
0.n9735 0.99043

0.32861 0.92113
0.21465 0.90970

U:36413  0 51442 0 0.83256 .H2824

0.04243 1.14287
U.WY~2 1.13570

0.09U92 1.04481
0.99231 1.04328

0.09113 1.04647
U .05684 1.1141Y8

0.1731% U.99498
U.llWJ~IU.llWJ~I 0.98245

I). 15U89 1 .U1381
u.w311 1 .OU441

u.w35rs O.Y67U5
0.12347 0.96604

0.17994 O.Y75UH
U.l~l1~05 U.96858

TOTAL-TREE WOODTOTAL-TREE WOOD ,

n.15977n.15977
n.n6709n.n6709

n.n84n7n.n84n7
n.n2456n.n2456

II.30966II.30966
0.107990.10799

0.303050.30305
0.137660.13766

0.100170.10017
0.036990.03699

0.086690.08669
0.066800.06680

0.186120.18612
0.138390.13839

0.156930.15693
0.103480.10348

0.~102500.~10250
O.U8353O.U8353

0.070240.07024
0.054060.05406

0.05014
O.YY230O.YY230

0.069280.06928
U.U438/U.U438/

U.14480U.14480
U.08739U.08739

U.14609U.14609
U.U97UYU.U97UY

0.071170.07117
0.1150370.115037

0.095900.09590
(1(1   VJ!I45VJ!I45. .

l.nn999 n.93122
1.n4i23 n.93642

1.onnl5 i.nfi97n
1.10418 i.n4781

0.92466 n. 90895
0.97855 0.93072

0.82873 1.03393
n. 85253 1.05514

I.04379 n.97924
1.07073 1.01161

1.09853 1.01304
1.n5416 1.01028

0.92456 1.00033
0.91706 0.99043

1.07523 0.92113
1.06186 0.90970

1.16894 0.83256
1.13573 U.S7524

1.03779 1.14287
I.(11167 1.13570

1.16891 1.04481
1.16891 1.04328

1.10364 1.04647
1 .UY602 1.041YH

1 .I)3223 0.99498
1 .U2675 0.98245

1.02U54 l.lJ1381
U.YY569 1 .UO441

1.15619 0.96705
1.153UU U.96604

1.10~441.10~44 0.97508
1 .OYjl!=J 0 .Y6HS11

0.97 0.07630.0763 128128
0.960.96 n.0974n.0974 128128

il.9A r1.0527r1.0527 1818
0.970.97 0.06690.0669 1818

(1.98(1.98
0.98

O.U647O.U647
0.07730.0773

0.9ti 0.05290.0529
0.98 0.05460.0546

0.99 0.05530.0553 6262
0.99 0.05080.0508 6262

0.98 0.07100.0710 347347
0.98 0.06360.0636 347347

0.98 0.06360.0636
0.97 0.06710.0671

0.99
0.99

0.Y6
0.96

(I.99
0.99

0.99
0.99

0.99
U.9’)

0.99
O.YY

0.99
0.09

0.99
U.YY

0.97
Il.95

0.03580.0358
0.04000.0400

2121
2121

U.0722U.0722 1818
ii.0727ii.0727 1818

0.05060.0506 5454
0.05300.0530 5454

0.04470.0447 2727
0.05300.0530 2727

0.05850.0585
U.U594U.U594

5151
5151

0.03970.0397
0.04430.0443

7171
7171

U.U361U.U361 2727
UU  .u404.u404 2727

u.0377u.0377 2828
U.(J411U.(J411 2x2x

(1.0821(1.0821 475475
0.10420.1042 475475

--I_-___ ____ ____-._ ____ ---.--__---- _--_- -._-.-- ---.- ---- --_--------.----.------I_-- ---

'Trees'Trees   << 11.0 inches inches d.h.h.d.h.h.

Y = Y = a'(B2Th)ba'(B2Th)b

2Trees2Trees   )) 11.0 inches d.h.h.inches d.h.h.--

YY =  = a"(B2)ba"(B2)b  (Th)C(Th)C

Where :Where : YY  == component weight  component weight in poundsin pounds
0 = tree 0 = tree d.h.h.d.h.h. in inches in inches

ThTh  ==  trrctrrc  totnl height in feet totnl height in feet
a', aa', a 'I,'I, b, b, cc =  = reyrPssinnreyrPssinn   corfficirntscorfficirnts

3loy3loy , ;, form form
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Table 12Table 12 .--Reyression.--Reyression  equations for estimating green and dry weight of the total-stem wood and  equations for estimating green and dry weight of the total-stem wood and bnrkbnrk  comhineticomhineti  and wood alone and wood alone
for hardwood species in the Southern Appalachian for hardwood species in the Southern Appalachian Moclntains,Moclntains, with d.b.h. and total height as the independent with d.b.h. and total height as the independent varidhlesvaridhles
--mT_-

SpeciesSpecies
~~i~______________'------'~_---_;_,-__~_-________~_--__~~ff~~~~nt__Stan~~~-__~~,-o~~~i~______________'------'~_---_;_,-__~_-________~_--__~~ff~~~~nt__Stan~~~-__~~,-o~

RwssionRwssion  equation coefficients equation coefficients-_--_-__-_--_-__
oror greengreen Trees Trees << 11.0 irixKh.ririxKh.r -Tx->rO-i;T-6-h'T--Tx->rO-i;T-6-h'T-_------%---L-l_-__------%---L-l_-_ ofof errOrerrOr treestrees

speciesspecies
---

Or determinationdetermination (S,.,)(S,.,) Sdlllpled

Y~“E!  ____dry____~___a_l______b__________.__a_lf__________h_________c_________K2_1______________.____em- -

TOTAL-STEM TOTAL-STEM WOO0WOO0 AND BARK AND BARK

Soft  Hard woods

BasswoodBasswood

MackyumMackyum
(upland)(upland)

Red mapleRed maple

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

Sweet birchbirch

BlackBlack  locust locust

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oak oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen
DryDry

GreenGreen
I'rYI'rY

ury
GreenGreen
uryury

0.1YY340.1YY34 Cl.94973Cl.94973
O.flY888O.flY888 O.Y5125O.Y5125

U.OY821U.OY821 l.LJ31YHl.LJ31YH
O.D5129O.D5129 1.004611.00461

U.15859U.15859 U.98515U.98515
0.068800.06880 1.006761.00676

0.%74410.%7441 u.94430u.94430
O.lO581 0.96411

n.15121 0.97890
0.04546 1 .0301?

0.17993 O.Y759ll
0.11152 U.97453

0.23622 0.92708
U.15030 0.93298

0.31103 U-91450
0.18284 0.91559

0.572(!4 0.81908
0.39304 0.81739

13.095183 1 .05114
0 A6362 1 .I)4848

0.14548 0.99793
0.08687 U.Y9464

0.12840 1 .nlY54
0 .nm3 1.00853

0 .%4070 0.95415
0.15595 0.93760

0.11172 1 .I)4344
0.06479 1.04088

0.20662 0.96388 0.16762
0.12930 0.95884 u .12498

0.19770 U.96U86U.96U86 0.14855
0.120950.12095 0.955010.95501 0.09243

II.16133
0.06854

0.16014
0 A4977

0.32iY!J
0.08Y8H

n.3146H
0.14771

0.13749
0.04582

0.15338
n.11745

0.72621
0.15789

0.16546
0.10396

0.10412
0 .U8647

0.14380
0.10916

0.13822
U.lUY37

0.15468
0.10592

0.23072
U.14071

0.24082
0.165OY

O.YY3!I4O.YY3!I4 U.Y4Y73U.Y4Y73
I.02768I.02768 tr.95125

0  .YU7h5.YU7h5 1.03198
1 .i)lOHY 1 .W461

II  .YIJYtiu.YIJYtiu 11.08515
0.95103 1.00676

0.87381 0.04430
0 A9455 U.96411

0.49873 0.97890
l.n2854l.n2854 1.n30171.n3017

1 1 .OU9lY O.Y7590
0.96373 0.97453

0.93611 0.927nU
0.92271 U.03298

1.0461~1.0461~ O.Yl450
1.03331 0.91559

1.17462 0 .XlYU8
1.13311 U.Hl73Y

U.96651 1.05114
0 .I)3591 1.04848

1.00861 0.09793
0.94660 0 .y9464

0.9HO71 1 A1954
0.96515 l.no853l.no853

0.962YY0.962YY 0.95415
0.95903 0.93760

0.88329 1.04344
U.84587 1.04U88

1 .0075u I) .06388
0.46593 Cl.45884

1.112U45 0 .%U86
l.nlln8l.nlln8 0.455Ul

0.95)
0.98

O.fl51H
u.n705u.n705

128128
128128

U.‘)9 0.04420.0442 18
0.98 0.05540.0554 1818

0.99 0.04020.0402 1818
0.9Y 0.04390.0439 1818

l1.W U.11496U.11496 3030
0.98 u.n47Yu.n47Y 3030

n.99
n .y~

0.n4780.n478
0.04510.0451

6262
6262

0.98
0.98

0.05950.0595
u.0517u.0517

347347
347347

0.98 n.0522n.0522 5252
0.98 o.n557o.n557 5252

0.99
(1.99

O.lVX!iO.lVX!i
O.f)301O.f)301

21
21

U.Yh

0.96
U.0735U.0735
O.U767O.U767

18
1tS

O.Y9
0.99

u.U4u5u.U4u5
o.U408o.U408

5454
5454

0.99 O.ll314O.ll314 2727
0.99 0.03990.0399 2727

II .99
0 .YY

o.n5i3o.n5i3
0.04950.0495

51
51

0.9Y

o.y9
n.0310n.0310
u.n340u.n340

7171
7171

U.Y9 0.02170.0217 2727
0.99 0.02380.0238 2727

II.99 U U .(I406.(I406
O.Y9 0.04390.0439

U.YR n.ob30n.ob30
U.96 O.Urj26O.Urj26

2828
2828

475475
475475

ContinuedContinued
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Table 12Table 12 .--leyression.--leyression  equations for  equations for estimatinyestimatiny  green and dry weight of the total-stem wood and  green and dry weight of the total-stem wood and barlcbarlc  combined and wood alone combined and wood alone
for hardwood species in the Southern Appalachian Mountains,for hardwood species in the Southern Appalachian Mountains, with d.b.h. and total height as the independent variables--Continuedwith d.b.h. and total height as the independent variables--Continued
_._c6etie<__’

WeightWeight
--_--_-------~----~~--ii--~i~-~e~c--~s---------~---~ent-------~----~~--ii--~i~-~e~c--~s---------~---~ent

oror yreenyreen ~~r(il~~~~~-~---~;7i_iS-~n-~sh-~~r(il~~~~~-~---~;7i_iS-~n-~sh-  o f o f
standard~--FTo,-o~

speciesspecies
---_-__'--'_--__----____-.%_-1~_---_-__'--'_--__----____-.%_-1~_ error'error' treestrees

determinationdetermination (S )(S ) sampledsampled
___Y~~______~_~_________'_____-~__-____.____a"________h________._c___._____~~-~~________~~~_--___-____Y~~______~_~_________'_____-~__-____.____a"________h________._c___._____~~-~~________~~~_--___-_

TOTAL-STEM WOODTOTAL-STEM WOOD

: ,.

Soft Hard&sHard&s

NasswoodNasswood

RlackgumRlackgum GreenGreen
(upldntl)(upldntl) DryDry

Red mapleRed maple GreenGreen
UryUry

Yellow-poplarYellow-poplar

Hard Hard Hardwoods

White ashWhite ash

Sweet Sweet birchbirch

BlackBlack locust locust

HickoryHickory

Black oakBlack oak

Chestnut Chestnut oakoak

North. red oak oak

Scarlet oakScarlet oak

Whti!Whti!  oak oak

All SpeciesAll Species

GreenGreen
DryDry

GreenGreen
UryUry

Green
nry
tireentireen
UryUry

GreenGreen
DryDry

tireentireen
DryDry

lireenlireen
'IV'IV

GreenGreen
"V"V

GreenGreen
IJrYIJrY

GreenGreen
nrynry

0.15261 U.96172
0.06892 0.97261

lJ.n5550lJ.n5550 1 1 .Oh156
0 A?942 1 .D4125

t.lOY’J 1 .01097
0.04376 1.03588

II .14686 0.97841
0 .I~6349 1.00702

U.12422 U .98142
0.03932 1 .I)2757

0.. 13083 1.002YH
u A7607 0.99989

0.14063 0.96902
O.lU748 0.95689

U.%5Y81 0.91883
0.15736 U.9151Y

0.4494:s U .83007
n.32742 0.82255

0.05624 1.09284
U.fl3Y52 1 .W526

u.1N3573 1.03812
0 .Wdl28 I.03559

0.09235 1.03304
u.u57w 1.02 760

0.17657 0.97299
0.11374 0.95543

0.07051 1 .I)7773
1J.04141 1 .U71%

U.17712 0.96533
O.lWhY 0.96249

Il.13914 0.98254
n .nn352.nn352 11.97:159

0.13246
0.05358

0 .n9ny4.n9ny4
0.026270.02627

0.209760.20976
0.073730.07373

0.279060.27906
0.128530.12853

0.109840.10984
0.037640.03764

0.117000.11700
O.lJ9454O.lJ9454

0.179460.17946
0.131680.13168

0.149740.14974
0.097360.09736

i).Mlfl7i).Mlfl7
U.07165U.07165

0.104520.10452
0.083800.08380

u . lUU50
0.087440.08744

0.104130.10413
0.1168280.116828

0.182310.18231
11.1130211.11302

0.171810.17181
0.170170.17017

0.137180.13718
O.lU4YOO.lU4YO

0.115460.11546
I).117357I).117357

-.--_- _-__ - ____  -- ___-___--_-_-_._  _--__-___

'Trees'Trees  << 11.0 inches d.h.h.inches d.h.h.

YY  ==  a'(DzTh)ba'(DzTh)b

2Trees2Trees   )) 11.0 inches d.h.h.inches d.h.h.

Y = Y = a"(D2)ba"(D2)b   (Th)C(Th)C

Where:Where: Y = component weiyht in Y = component weiyht in poundspounds
IJIJ   --  tm?tm?  d.h.h.d.h.h.   inin inches inches

Th = Th = tlPetlPe  total  total hei!Jhthei!Jht  in feet in feet
a', a",a', a", b, c = b, c = reyressionreyression  coefficients coefficients

%g,o%g,o form form

n.99124 0.961720.96172
1.025081.02508 O.Y7261O.Y7261

U.95858U.95858 1.061561.06156
1.064871.06487 1.041251.04125

0.875270.87527 l.OlOY7l.OlOY7
13.9285213.92852 1.035881.03588

0.844610.84461 0.978470.97847
0.859960.85996 1.007021.00702

1.007071.00707 U.98142U.98142
1.036681.03668 I.02757I.02757

1.009701.00970 1.002981.00298
0.954550.95455 0.999890.99989

0.918170.91817 0.969020.96902
0.914550.91455 0.956890.95689

1.033741.03374 0.918830.91883
1.015311.01531 0.915190.91519

1.1844111.184411 0.830070.83007
I.13438I.13438 U.82255U.82255

0.963590.96359 1.092841.09284
0.928520.92852 1.085251.08525

1.004961.00496 1.038121.03812
U.Y2022U.Y2022 1.035591.03559

1.008011.00801 1.033041.03304
0.993500.99350 1.027601.02760

0.966320.96632 0.972990.97299
0.956750.95675 0.955430.95543

0.892020.89202 1.077731.07773
O.H49HllO.H49Hll 1.071951.07195

1.018621.01862 0.965330.96533
0 0 .  96'11Vl96'11Vl 0.962490.96249

1 .n2144 0.98254
1 .005M 0 .Y7X5Y

0.90.9 II .0573 128
O.Y7 0 .n786 128

0.99 n .0490 18
0.98 0 Ah35 18

0.99 0.0474 18
U .98 O.fJ639 18

n.w
n.9u

0.0491
0.0494

30
30

0.99 0 .O4H9 62
U.99 0.0453 62

0.98 0.0613 347
0.98 0.0535 347

U.98 0.0532 52
0.98 0 .I)559 52

O.Y9 0 .I)340 21
0.9Y 0.0363 21

0.96 o.n7m 18
U.Yh CJ.0772 I,(

0.99
0.99

0.99
II.99

0.99
0 .09

0.99
0.99

0.99
U.99

U.Y9
0.09

0.98
n,wi

0.0442 54
0.114500.11450 54

00  .0344.0344 27
0.0439 2?

II .0538 51
0.0536 51

0.0321 71
0.0354 71

0.0205 27
10 .rj72:1 %I

0.0393
11.0441

28
2rl

475
475
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Table 13 .--Heyression.--Heyression  equations for estimating cubic-foot volume of the above-stump total-tree wood and bark  equations for estimating cubic-foot volume of the above-stump total-tree wood and bark comhinetlcomhinetl  and wood and wood
alone for hardwood alone for hardwood wecieswecies  in the Southern Appalachian Mountains, in the Southern Appalachian Mountains, with d.h.h. and total height as the independent variahleswith d.h.h. and total height as the independent variahles
-7

SpeciesSpecies
Or

speciesspecies
-__-__ I!%_I!%_

Yolumc!_______‘___I__“__--____________’~___

CoefficientCoefficient
---_-__.-_-----_-__.-_--

StandardStandard No. of of
II - - -- - -

wood wood RR bark bark
Tn?es  < 11  Ib’gr;y h~a~L;f$!~~~Tfi-T~d- b h 2

* ‘------_L_~: ofof error3error3 treestrees
oror determinationdetermination

wood wood oilkoilk a'a' hh a"a" hh (RQ
(S,.,)(S,.,) sampledsampled

C- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  _ _ _ _ _ _ _ _ _  _ ___..-_  -_---_-  _ _ _ _ _ _ _ _  _._____.__ ________.__________

Soft  Hardwoods Wd&BkWd&Bk

Basswood WdXlRkWdXlRk

HlackyumHlackyum
(upland)(upland)

Red mapleRed maple

WdLBkWdLBk
WoodWood

WdBHkWdBHk
UoodUood

Yellow-poplarYellow-poplar WdXRkWdXRk
WoodWood

HatiHati  Hardwoods Hardwoods Wd&HkWd&Hk

White ashWhite ash Lld&Hk
wood

Sweet birchSweet birch WdRRkWdRRk

fGackfGack locust locust WdLBkWdLBk

HickoryHickory WdXBkWdXBk

Black oakBlack oak WdZcBkWdZcBk

Chestnut oakChestnut oak

North. red oakred oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

WdLBkWdLBk
WoodWood

WdRRkWdRRk
Woocl

WdlCBkWdlCBk
WoodWood

WdlCRkWdlCRk
WoodWood

WdbBkWdbBk
IkJOd

0 0 .UO377.UO377 0.068020.06802
0.002690.00269 0.983430.98343

O.I10182O.I10182 1.047571.04757
U.001  13 13 1.073811.07381

0.005580.00558 0.930160.93016
U.00364U.00364 0.948200.94820

n.lJU24Un.lJU24U i.n2973i.n2973
0.001710.00171 1.050041.05004

o.nn3llo.nn3ll 0.983320.98332
0.002670.00267 0.978040.97804

0.003510.00351 u.98106
0.00216 1 .OlOY7

0 .nO38Y 0.97227
0 .no240 1 .oo222

0.00754 0.90703
0.00547 0.92188

0 .OlU34 U .8497Y
0.00665 U.86588U.86588

00  .oo102.oo102 1.118771.11877
0.000560.00056 1.160611.16061

0.003180.00318 U.9799YU.9799Y
0.001790.00179 l.lQU67l.lQU67

O.UO266O.UO266 l.OUY44l.OUY44
0.001680.00168 1.n28971.n2897

n.oU448n.oU448 0.955610.95561
U.OrJ:36U.OrJ:36 0.9bR?70.9bR?7

n.oo4Y4n.oo4Y4 0.950730.95073
0 0 .OWh4 O.YYAOS

u.no37lu.no37l 0.973050.97305
O.UU2114 0.97894

0.00375 U.Y7203
0.00242 0.9Y723

---- -----___-_-

1Trees1Trees  << 11.0 inches inches d.h.h.d.h.h.

v = v = il'(D2Th)bil'(D2Th)b

ZTreesZTrees   >> 11.0 inches d.h.h. 11.0 inches d.h.h.

V V .=.=   a"(U*)b(Th)Ca"(U*)b(Th)C

Where:Where: V = V = component volume in component volume in cubiccubic feet feet
PP =  = treetree   d.h.h.d.h.h.  in inches in inches

Th Th == tree total  tree total heightheight in feet in feet
a ’ .  a ” , b, c = b, c = reyressionreyression  coefficients coefficients

'lo9'lo9  1J form form

TOTAL TREETOTAL TREE

o.r1n3o4
0.002480.00248

0 .r104m
0 .nu423

1 .01320 0.96802

0.999980.99998 0.983430.98343

1 .i)4U2Y 1 .r)4757
I .08723 l .n738l

0.09741 n .93o16
l.(JlY50l.(JlY50 O.Y48?0O.Y48?0

nml3u 1 .n3973
0.86117 1 A5004

1 .I,3846 O.Y8332
1 .n3346 0.97804

1 .07756 0.98106
1 A7753 i .nlo97

0.94831 0.97777
0.95133 i .no222

U -99 0.04Y4 178
0.99 0.0518 128

lJlJ  .OlJl&iY
0.00106

(1.98 n .u52U It)
(1.98 0.0513 18

0 .no404
0 A0259

0.99 0.05u7 18
11.99 0.0476 18

0 . 9 8
0.99

u .n482
0.0471

30
30

0 .nu239
0 .uo204

U .9Y 0 .n39i 62
0 . 9 9 0 .n405 62

0.06221
0.00157

0.9A u .n55h 347
n.98 0 A606 347

u .no437
0 A0306

n.98 0 .n578 52
0 . 9 8 0 .WJfIl 52

u .no495 11.995n1 u .9n703 u.99 0 .I)378 21
o.no4L2 U .98078 0.92188 0.99 u .0344 21

u m356
0 .ou2tio

0.97 11 .UhU6 18
0.97 u .rMl4 18

O.Wl24
u .00083

0 .99 0.0579
lJ.99 U.0593

54
54

o.nUiii
o .nou85

1 A7222 0 A4979
1 .I)4662 U A6588

1.07735 1.11817
i .n7704 1.161)61

1 .I9925 U.97YY9
1.17661 1 .U206  7

1 .m440 1 .W944
1 .I19546 1 .02807

1.04314 0.95561
1 .WllW 0.%!~/2

1.03857 0.95073
1.05112 0.99805

1.16096 O.Y7305
1.17278 0.97fjY4

1.07007 0.97203
1 .U663Y U.9Y723

0 . 9 9 0 .n455 27
0 . 9 9 0.0451 27

0 .mim
o.nul22

U .99 IJ .U567 51
n.YY 0.0542 51

U .nu294
U.lW38

0.99
U.99

0.11384
V.U37Y

0 m374
o.op205

0.99 0.11418
0.99 U.O36f!

71
71

27
21

0.00150
u.ou112

0.99 O.0366O.0366
0.99 O.IlJ%lO.IlJ%l

0.00234
0.00174

O.Y8 (1.0557(1.0557
lI.~Jf< 00  .05YY.05YY

28
ilf3

475
475

46



TnbleTnble  14 14 .--Reyression.--Reyression  equations for estimating cubic-foot  equations for estimating cubic-foot volume of the total-stem wood and volume of the total-stem wood and harkhark  combined and wood alone combined and wood alone
for hardwood for hardwood species in the species in the Southern Appalachian Mountains,Southern Appalachian Mountains, with with d.b.h.d.b.h.  and  and total total height as the independent variablesheight as the independent variables

SpZTeySpZTey ~~me--_-_~__I--~~g~~i~‘~efficieclts~~me--_-_~__I--~~g~~i~‘~efficieclts
- -- -

Trees Trees << 11 0 in d  in d l?~---%%~i~~~-~l?~---%%~i~~~-~
CoefficientCoefficient StarlnardStarlnard No. ofNo. of

oror wood wood IIII  hark hark ----AZ------AZ-- -XL-XL ofof error3error3 treestrees
speciesspecies oror determinationdetermination (S,.,)(S,.,) sampledsampled

C-gnwQ____!o!~xl~__-a'____!_._____K________h----gnwQ____!o!~xl~__-a'____!_._____K________h---- ___-__!fl -----e-m

TOTAL STEMTOTAL STEM

Soft HalrdwoodsHalrdwoods

BasswoodBasswood

BlackgumBlackgum
(upland)(upland)

Red mapleRed maple

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

Sweet birchSweet birch

RlackRlack  locust locust

HickoryHickory

BlackBlack  oak oak

Chestnut oakChestnut oak

North. md ask

ScarltiScarlti  oak oak

WhitxWhitx  oak oak

All SpeciesAll Species

Wd&RkWd&Rk
WoodWood

WdAHkWdAHk
WoodWood

WdAHkWdAHk
WoodWood

Wd&HkWd&Hk
WoodWood

WdLBkWdLBk
WoodWood

WdXlHkWdXlHk
WoodWood

WdLHkWdLHk
WoodWood

WdXHkWdXHk
WoodWood

WdAHkWdAHk
woodwood

Wti&BkWti&Bk
woodwood

Wd&BkWd&Bk
WoodWood

Wd&l%kWd&l%k
WoodWood

WdARkWdARk
‘IOWl

WdhRkWdhRk
woodwood

CIdRBkCIdRBk
WOOd

WdRRkWdRRk
WoodWood

0.002320.00232 11  .1JO250.1JO250
0.001660.00166 1.020721.02072

0 0 .0016U.0016U 1.039431.03943
U.UOU94U.UOU94 1.076301.07630

U.OO2UlU.OO2Ul l.nl8ul
U.UU116 1.05448

0.00313 O.Y6860
O.UO205 1.00321

U U .00235 l.On446
0.00215 0.99360

u.ou37u 0.96878
0.00196 1.00246

0.1)1)43x 0.93473
u.nO262 0.97061

0.00446 (1.93001
O.On362 0.93932

u.nocl35 0.83921
0.00559 0.86772

o.ou144 1.u5555
o.uou71 1.11439

o.ou311 0.96620
0.00174 1.01004

o.nu282 0.98847
u.ou173 1.01362

n.00463 0.97849
O.W348 0.94423

o.nut97 1.n2777
0.001 lo 1.06556

1J.UU3U7 cl.')7717
I~.(10742 U.97936

O.UU286 U.98063
U.UUlH6 l.UUH39

O.W)224
O.OOlY3

0.001Y4
o.uo109

0.00250
0.00174

0.00427
u.nu382

0.00237
0.00206

11.00302
0.on2oY

O.UU386
n.no276

n.00394
0.00379

n.UW48
0.00222

0.00193
o.nol23

0.00242
0.0016Y

o.on321
U.lJU186

0.00370
u.ou294

u.uo35o
0.00233

U.00296
0.00216

0.00278
U.UU204

lAOY66 1.00250
0.98916 1.02072

U.YY928 1.n3943
1.04587 1.1)7630

0.97272 1.01801
u.47115 1.05448

0.90395 0.96860
0.87340 1.00321

l.on309 1.00446
l.uO256 0.99360

0 .98064 0.96878
0.98968 l.no246

0.95852 0.93473
0.95927 0.97061

0.95556 O.Y3UOl
0.92974 0.93'932

1.116U5 0.839210.83921
1.06058 0.86772

0.99419 1.05555
0.99890 1.11439

I.01863 0.96620
l.Ul653 l.OlUO4

0.96142 0.98847
0.99799 1.01362

0.97558 0.92949
0.97909 0.94423

0.90801 1.02777
0.92547 1.96556

0.97964 0.97217
1.003481.00348 U.Y7Y36

0.98659 0.98063
0.98927 l.no839

0.99 0.04n3 128
0 . 9 9 0.0432 128

O.Y9 u.n395 18
0.990.99 0.0415 18

0.990.99 0.0342 18
0.990.99 0.0283 18

U.WYU.WY
0.990.99

0.0437
o.n446

3030
3030

0.990.99 cl.0359 6262
0.9Y0.9Y 0.0369 6262

0.990.99 0 A465
0.990.99 0.0505

0.980.98
0.980.98

u.n563
0.0574

347
347

;:

0.990.99
O.Y9O.Y9

o.n250
0.0276 22:

0.960.96 u.u7fiu
0.970.97 0.06970.0697

18
1818

0.990.99
0.990.99

0.990.99
0.990.99

O.Y9O.Y9
0.990.99

0.0515 54
0.0548 54

0.0360 27
0.0362 27

0.0501
0.0507

5151
5151

u.99u.99
0.990.99

0.990.99
0.990.99

0.990.99
0.990.99

0.990.99
0.990.99

u.0302
0.0308

71
71

(I.0241 27
0.0218 27

0.0349
u-0335

0.0453
U.0486

-.__ --~-_--_~-_---~-_-~ ~~-_-____~____~~~____~_-_~__~~-_-~_-~

'Trees'Trees  <<  11.1)11.1)  inches  inches d.h.h.d.h.h.

YY  ==  a'(U2Th)ba'(U2Th)b

2Trees2Trees   >> 11.0 inches d.h.h.inches d.h.h.--

YY =  = a"(D2)b(Th)Ca"(D2)b(Th)C

Where Where : Y = component volume in component volume in cubic feetfeet
I)I)  =  = trretrre   d.h.h.d.h.h.  inin  inches inches

Th = tree total Th = tree total heiqhtheiqht  in feet in feet
a', a",a', a", h, c h, c ==  rxzyressiorlrxzyressiorl  coefficirntscoefficirnts

YOCJYOCJ ,,) form form
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Table 15Table 15 .--Regression equations for estimating green and dry .--Regression equations for estimating green and dry weiYhtweiYht of the above-stump total-tree wood and hark combined and wood of the above-stump total-tree wood and hark combined and wood
alone for hardwood species in the Southern Appalachian Mountains,alone for hardwood species in the Southern Appalachian Mountains,
variablesvariables

with with d.h.h.d.h.h.  and heiyht to a  and heiyht to a 4-inch4-inch  too as  too as thethe  independent independent

-----r------r-
SpeciesSpecies WeqhtWeqht

'___--~_R~~~s~i~--_;~~~_~_~~~~f~~~-~~~_________-____~~f~~c~~~_-s~a~~~~____~~~_~f-'___--~_R~~~s~i~--_;~~~_~_~~~~f~~~-~~~_________-____~~f~~c~~~_-s~a~~~~____~~~_~f-

oror greengreen ~~~~_rr.T~~----~~~~~-b~~a‘h7i-r~~~~_rr.T~~----~~~~~-b~~a‘h7i-r  o f o f~__-Lz:__~__-Lz:__ errorserrors treestrees
speciesspecies

_-_----_-_----

d;d;
determinationdetermination

yrouuyrouu a'a' bb (R2)(R2)
(S,.,)(S,.,) sampledsampled

- -- - -1_--1_-  ----___-------___--- __b____________a_"__._________--~.____c__________--__-____----_--_________b____________a_"__._________--~.____c__________--__-____----_--_______

SoR Hardwoods Hardwoods

HasswoodHasswood

BlackgumBlackgum
(upland)(upland)

Red mapleRed maple

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

Sweet birchSweet birch

RlackRlack  locust locust

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen
OryOry

GreenGreen
DrYDrY

GreenGreen
OrYOrY

GreenGreen
DryDry

Green
WY

GreenGreen
OVOV

GreenGreen
DrYDrY

GreenGreen
DryDry

GreenGreen
DryDry

GreenGreen
DryDry

GreenGreen
DryDry

GreenGreen
DryDry

GreenGreen
OrYOrY

GreenGreen
DryDry

3.878003.87800 0.668600.66860
1.958681.95868 0.667390.66739

2.043052.04305 0.734780.73478
l.iJ6650l.iJ6650 U.717Y7U.717Y7

4.238964.23896 0.672010.67201
1.Y41741.Y4174 U.68751U.68751

2.796452.79645 0.727180.72718
1.485261.48526 0.732740.73274

3.111973.11197 U.68358U.68358
l.fJ8338l.fJ8338 0.718570.71857

2.392262.39226 0.737860.73786
1.436171.43617 0.740250.74025

7.5071R7.5071R 0.713700.71370
1.589721.58972 0.719730.71973

4.045014.04501 n .69652
2.405662.40566 0.696230.69623

1.943961.94396 0.736250.73625
1.314171.31417 0.735940.73594

1.638211.63821 0.786570.78657
1.069571.06957 0.785300.78530

1.537551.53755 0.786270.78627
0.868800.86880 0.789560.78956

1.361331.36133 0.798790.79879
0.887620.88762 0.790300.79030

2.019882.01988 Il.77154Il.77154
1.234461.23446 0.762410.76241

4.1U7524.1U752 n.69123n.69123
2.351702.35170 0.691360.69136

3.588153.58815 0.693900.69390
2.183352.18335 0.691680.69168

2.954882.95488 0.709300.70930
1.693691.69369 0.71102

TOTAL-TREE YOOD AND BARKTOTAL-TREE YOOD AND BARK

0.72890
0.313470.31347

0.581720.58172
0.182700.18270

1.3746Y1.3746Y
n.5584Rn.5584R

1.333321.33332
O.61053O.61053

0.49YYY0.49YYY
0.178010.17801

0.376690.37669
0.272440.27244

0.572u40.572u4
0.4027U0.4027U

0.782240.78224
0.476150.47615

U.52809U.52809
0.403960.40396

0.376530.37653
0.273380.27338

0.291640.29164
0.204070.20407

0.336550.33655
0.216140.21614

n.61891n.61891
0.358280.35828

0.701940.70194
0.443760.44376

0.271490.27149
Il.18557Il.18557

0.422630.42263
0.252680.25268

l.Ul714l.Ul714 U.66860U.66860
1.U49461.U4946 U.66739U.66739

O.Y9672O.Y9672 U.73478U.73478
1.085861.08586 0.717970.71797

U.9Uhi12U.9Uhi12 il.67201il.67201
0.947350.94735 U.68751U.68751

O.HRlh3O.HRlh3 0.727180.72718
0.91811 0.73274

l.tJ6483 n hi-3358
i .n9515 0.71857

1.12332 0.73786
1.08687 0.74025

1 A71H2 0.717711
1 .no6os 0.71Y73

i .n39i2 0.69652
1 .n3399 I) .69623

i .nn79Y 0.73625
0.98192 0.73594

1 A19317 I) .78657
1.0697i 0.78530

1.13291 U .78627
1.09162 0.78956

1 .I)YO18 0.79879
1 .U8485 0.79030

l.nl81H 0.77154
1.02036 0.76241

l.wcJ962 0.69123
1.03909 0.69136

1.23218 0.69390
1.20572 0.6916X

1.11480 0.7OY30
1.10773 0.71102

u .9x 0 .I)666 128
0.96 0.0907 128

0.98 0 .I)540 18
0.98 O.lJ5Y7 18

0.48 U.n638 18
0.98 0.0673 18

D.YB 0 .I1540 3u
0.98 0 .n593 30

u .99 0.05Ub 62
0.99 0 .lJ468 62

n.97 0.077’) 347
0.98 0.0690 347

I) .Y6 u .OYOY 57
0.96 0 .uu75 52

0.99
II .Y9

0.0337
n .0347

21
21

Cl.98 0 .M57 1R
0.97 0.0627 18

O.Y8 u .Oh46 54
0.98 0.0635 54

n.99
0.99

U.9R
0.98

O.U415 27
0 .n443 27

U.U6UH
0.0604

0.99
0.99

0.99
0.99

0.99
0.99

0.97
0.95

0.0438
o.n478

0.0431
0.0454

0.0502
0.0519

0.0818
0.0995

51
51

::

21
21

z::

475
475

CnntirmedCnntirmed



TableTable   15.--Regression15.--Regression  equations for estimating green and dry weight of the  equations for estimating green and dry weight of the ahove-stumpahove-stump  total-tree wood and hark combined and wood total-tree wood and hark combined and wood
alone alone forfor hardwood species in the Southern Appalachian Mountains, hardwood species in the Southern Appalachian Mountains, with d.h.h. and height to a with d.h.h. and height to a 4-inch4-inch  top as the independent top as the independent
variables--Continuedvariables--Continued

SpeciesSpecies WeightWeight Regression equation Regression equation cnefficientscnefficients CoefficientCoefficient StandardStandard No. ofNo. of
oror gmengmen Trees Trees <<  11."11."   inin  d.h.h.ld.h.h.l Trees Trees >> 11.0 in  11.0 in d.h.h.cd.h.h.c ofof err+err+ treestrees

speciesspecies
n;n;

determinationdetermination sampledsampled
gro+lpgro+lp a'a' hh A A "" hh

(S,.,)(S,.,)
C (R')

Soft Hardwoods Hardwoods

HasswondHasswond

HlackgumHlackgum
(upland)(upland)

Red mapleRed maple

vellow-poplarvellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

Sweet birchSweet birch

Black Black locustlocust

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oak oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen
"ry"ry

GreenGreen
OVOV

GreenGreen
"ry"ry

GmnGmn
"ry"ry

GreenGreen
"v"v

GreenGreen
"ry"ry

GreenGreen
OVOV

GreenGreen
"ry"ry

GreenGreen
"ry"ry

GreenGreen
OVOV

GreenGreen
OryOry

GreenGreen
"V"V

GreenGreen
"V"V

GreenGreen
"rN"rN

GreenGreen
"ry"ry

GreenGreen
OrYOrY

2.963752.96375 0.677520.67752
1.451601.45160 ".67951".67951

1.398381.39838 0.75"670.75"67
0.675630.67563 0.7397"0.7397"

3.239483.23948 ".68264".68264
1.41496 0.6969”

3.“9711 0.7471~9
1.“4762 0.75450

2.27879 0.69674
0.91051 0.71839

1.70092 0.75597
1.04156 “. 75671

1.61925 0.74327
1.195113 0.73519

3.14751 0.7”253
1.96765 0.69518

1.60581 0.73849
1.13645 0.73395

1.12061 0.80821
0.771UY 0.80320

0.99751 0.81466
0.56446 U.81742

1.01223 0.80684
0.62573 0.80321

1.53212 0.78474
0.93166 0.77473

2.65815 0.72045
1.60282 0.71334

3.02013 U.6Y348
1 .H31)47 U. 69249

2.15321 0.72432
1.23430 (1.72643

TOTAL-TREE WOODTOTAL-TREE WOOD

0.57084
0.2402”

0.34907
0.1”124

1.17299
0.41741

1.19238
0.547un

0.38437
0.14811

n. 30231)
0.23324

0.45156
0.33202

0.61852
0.40326

0.37694
0.30391

0.30283
0.23097

0.24632
0.19472

0.25162
“.15840

0 -50950
U. 3U265

U.51314
0.33673

0.2274”
U. 16065

U .336Y  U
(1. %lUUU

1.02096 n.67752
1.05463 0.67951

1.041305 “. 75067
1.13550 0.73970

0.89447 0.68264
0.95146 0 . 6 9 6 9 0

n. 85982 n. 74a19
“.88970 0.75450

1. “6786 0.69674
1.09707 0.71839

1.116181.11618 0.755970.75597
1.068731.06873 0.756710.75671

1.009551.00955 0.743270.74327
1.002241.00224 0.735190.73519

1.041791.04179 0.702530.70253
1.026281.02628 0.695780.69578

1.040691.04069 0.738490.73849
1.0089 71.0089 7 0.733950.73395

1."81041."8104 0.808210.80821
1.054571.05457 U.8032UU.8032U

1.106301.10630 0.814660.81466
1.039341.03934 0.817420.81742

1.097091.09709 0.806840.80684
l."UY67l."UY67 0.803210.80321

1.014311.01431 0.784740.78474
l.UU918l.UU918 0.774730.77473

1.063421.06342 0.720450.72045
1.(!38671.(!3867 U.71334U.71334

1.232771.23277 U.69348U.69348
l.lY9H3l.lY9H3 0.6924Y0.6924Y

l.llllU 0.72432
1 .u(1577 U.72643

0.97 0.0726 128128
0.960.96 0.0957 128128

0.98 0.0533 1818
0.98 0.0629 1818

0.97 0.0727 1818
0.96 0.0862 1818

n.98 0.0524
0.98 0.0580

0.99 “.05”4 6262
0.99 0.0470 6262

0.97
0.97

0.0794
0.0707

347
347

0.96 0.0800 5252
0.96 0.0831 5252

0.99
0.99

0.0374
0.0390

21
21

0.97 U .0639 18
0.97 O.OfTll 18

0.98 (I.0657 5454
0.98 0.“674 5454

0.99 0.0451 2727
0.99 U .“496 2727

0.99 0.0582 51
n.99 0.0593 51

0.99
0.99

0.044 1
0.0483

71
71

0.99 U .“42” 27
0.99 U.0462 27

0.99 0.0483
0.99 lJ.0514

0.97 0.0845
CJ.Y5 II. I(124

28
2s

475
475

-_-._-_---_--- ___---__-----__---_I _-_------ -__---------

'Trees'Trees  << 11.0 inches inches d.h.h.d.h.h.

YY  ==  a'(DzH4)ba'(DzH4)b

2Trees2Trees   >> 11.0 inches d.h.h.inches d.h.h.--

Y Y ==  a"(D2)ba"(D2)b   (H4)c(H4)c

Where:Where: Y = component weight in poundsY = component weight in pounds
U = U = tnzetnze  d.h.h. in inches d.h.h. in inches

h'4h'4  =  = tmtm height to  height to &inch&inch   tnptnp  in  in fpetfpet
a' a' , 4” , h, c = regression h, c = regression coefticientscoefticients

Jlog Jlog 1o form form
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Table Table IS.--RegressionIS.--Regression  equations for estimating green and dry weiyht of the total-stem wood and bark combined and wood alone equations for estimating green and dry weiyht of the total-stem wood and bark combined and wood alone
for hardwood species in the Southern Appalachian Mountains,for hardwood species in the Southern Appalachian Mountains,
variablesvariables

with d.b.h. and height to a a-inch top as the independentwith d.b.h. and height to a a-inch top as the independent

- -__-~-_--.-
SpeciesSpecies WeiyhtWeiyht

---~e~~S~i~n-uati~-~~f~~~i~~t------------~~f~e~~enf_~t~n~~~__No~_of----~e~~S~i~n-uati~-~~f~~~i~~t------------~~f~e~~enf_~t~n~~~__No~_of-

oror yreenyreen
-~~es-T-i~~~~d~~_~~~-,ii-n-~n-~6K-r--~~es-T-i~~~~d~~_~~~-,ii-n-~n-~6K-r-   ofof
_-___--_-_-'_I-~_-__.__~____~'__-___--_-_-'_I-~_-__.__~____~'_ error3error3 treestrees

speciesspecies oror determinationdetermination
groupgroup drrdrr-_-.--_-----V___-__--_-_--_-__--_.__________c_______-_-.--_-----V___-__--_-_--_-__--_.__________c_______a'a'

sampledsampled
bb a"a" bb

0,.x)0,.x)
QL?L___.-__-____-QL?L___.-__-____-

TOTAL-STEM WOOD AND BARKTOTAL-STEM WOOD AND BARK

Soft Hardwoods Hardwoods

BasswoodBasswood

BlackyumBlackyum
(@and)(@and)

Red mapleRed maple

Yellow-poplarYellow-poplar

HardHard  Hardwoods Hardwoods

White ashWhite ash

Sweet birchSweet birch

Black locustBlack locust

HickoryHickory

HlackHlack  oak oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen
"rY"rY

GreenGreen
nrynry

GreenGreen
DryDry

tireentireen 2.29643 0.71631 0.51504
"rY"rY 1.30544 n. 71901 0.32256

2.70598 0.6W17
1.34721 0.6X134

1 An352 0.72616
U .Y4076 0.71033

1.78861 u .74493
U .8305U 0.75941

3.08548 0.68327
1.56821 0.69512

2.54447 0 A9544
0 A9497 0.73079

2 dl4725 0.73315
1.23429 0.73505

2.28808 0.69737
1.47697 0.70182

3.03771 n .69307
1.76762 0 -69548

1.671?4 0.73255
1.16427 0.72894

1.88020 0.74741
1.22829 0.74655

1.37979 rJ.78271
0.78855 0.78452

1.35011 0.78522
0.88479 0.77634

1.90954 0.75492
1.19086 0.74208

2.17715 0.74227
1.22755 n.74017

2.97960 0.69355 0.53612
1.84123 0.68976 0.39718

0.58816
0.25043

0.63852
0.19456

0.99337
0.40037

1.13653
0.53992

0.52654
0.18796

0.51514
O .39578

0.52864
0.37101

0.63758
0.40309

0.38808
0.31758

0.55575
0.42129

0.63488
0.50189

0.54270
0.36639

0.77247
0.46145

n.q79no
n.finn29

i .nn747 0.68917
i .n4l20 0.6YO34

0 .Y4268 0.72616
1.038Y4 0.71033

U A6756 0.744Y3
0.91156 U.75941

0.89152 U.68327
0.91745 0.69512

1 .n2392 0.69544
1 A5619 0.73079

l .n2087 (I.73315
0.97221 0.73505

i .nn288 0.69737
0.98989 0.70182

1 .UlH60 0.69307
i .nn372 0.69548

1 .03707 n .73255
II .YYY82 0.72HY4

i .nO155 0.74741
0.96967 0.74655

0.94457 U.78271
0.87873 0.78452

0.97525 0.78522
D -96018 u .77634

0.94363 0.75492
0.93977 0.74208

0.92654 0.74777
n.88933 0.74017

1.0512f) 0.69355
l.rm958 0.68976

l.rI2802 0.71631
i.nlo5l 0.71901

0.99 0 .n485 128
0 . 9 8 0.0681 128

u .Y9 0.0420 IH
0 . 9 8 0 .I1496 18

0 . 9 9 U.0463 1H
0 . 9 9 0.0526 18

U .YY n.04ub 30
0.99 0.0425 30

U .99 0.0435 62
0 .Y9 0.0418 62

II .98 0 .rJb49 347
0 . 9 8 rJ.n552 347

0 .YH 0 .n6?cl 52
0.97 0.0651 52

0 . 9 9 0.03b7 21
0.99 0.0360 21

Il.97 r1.06on 18
U.Y7 0 .I~663 18

0.99
0.99

0.0513
0 .n5rJ2

54
54

0 .Y9 0 .n024 27
0 . 9 9 0.0281 27

n .9Y
0.99

U.0~21
0.0508

0.99
r-l.99

i.or)
i.no

0 . 9 9
0.99

0 . 9 8
0.97

0.0334
0.0359 ::

0.0294 27
0.0315 27

o.u473 28
0.0504 28

0.0639 475
0.0784 475

ContinuedContinued



Table 16Table 16 .--Regression equations for estimating green and dry weight of the total-stem wood and bark combined and wood alone.--Regression equations for estimating green and dry weight of the total-stem wood and bark combined and wood alone
for hardwood species in the Southern Appalachian Mountains,for hardwood species in the Southern Appalachian Mountains, with d.b.h. and height to a 4-inch top as the independentwith d.b.h. and height to a 4-inch top as the independent
variables--Continuedvariables--Continued

I

SpeciesSpecies WeightWeight Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of
oror gr=ngr=n Trees Trees << 11.0 in  11.0 in d.b.h.'d.b.h.' Trees Trees >> It.0 in  in d.b.h.2d.b.h.2 ofof error3error3 treestrees

speciesspecies oror determinationdetermination (S,.,)(S,.,) sampledsampled
groupgroup drydry a'a' bb a"a" hh C CR*)

Soft  Hardwoc&Hardwoc&

BasswoodBasswood

RlackgumRlackgum
(upland)(upland)

Red mapleRed maple

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

Sweet birchSweet birch

Black Black lo&tlo&t

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

Gwen
m
GreenGreen
DVDV

GreenGreen
DryDry

GreenGreen
nvnv

GreenGreen
DrYDrY

GreenGreen
DryDry

GreenGreen
DryDry

GreenGreen
Dry

GreenGreen
DrYDrY

GreenGreen
I)ryI)ry

GreenGreen
I)rYI)rY

GreenGreen
DVDV

GreenGreen
DryDry

GypenGypen
00  ryry

GreenGreen
[)rY[)rY

2.1479%2.1479% 0.697490.69749
l.OU818 0.70434

1.22165 0.74849
0.58750 0.73878

1.36219 0.76003
0.59238 IL 77606

2.22053 0.70795
1.051)63 0.72725

2.10187 0.69743
0.76818 0.72896

1.48446 n. 75239
0.90326 0.75324

1.52076 O.72HOR
1.12946 n. 71879.

2.56733 0.69624
1.51926 0.69522

1.34884 0.74071
U.9772Y 0.73344

1.24699 0.77656
fJ.fsf,til 0.77131

0.90801 0.811R3
U.51U24 U.81433

0.99043 0.79698
U.61484 0.79264

1.45796 0.76993
0.90260 0.75622

1.49501 0.76534
U.H6Y61 0.76041

2.58959 U.hY342
l.W%%I U.hc)UYS

1.72268 0.73146
U .%3h4 0.735/Y

-_---_I_-________-----.--_---

'Trees 'Trees << 11.0 inches d.h.h.inches d.h.h.

Y Y ==  a'(U2H4)ba'(U2H4)b

2Trees2Trees   >> 11.0 inches  11.0 inches d.b.h.d.b.h.--

Y = Y = a"(l12)ba"(l12)b   (114)C(114)C

Where:Where: Y Y == component weight in pounds component weight in pounds
IIII  =  = trertrer   d.b.h.d.b.h.  in  in inc.hesinc.hes

H4H4 =  = t.rret.rre  lif~i~ttit  1~ 4-inch top in feet 4-inch top in feet
a' a' , a” , h, c =  regressicxiregressicxi  coefficients coefficients

%g%g  ,,)  fOrIfOrI

TOTAL-STEM WOODTOTAL-STEM WOOD

0.49031
0.20072

0.38011
0.10930

0.92697
0.33071

1.05548
0.50125

0.42224
0.15386

0.4n565
n.32831

U. 43468
0.31524

0.58049
0.37731

0.30875
U.26517

U.42581
0.33818

0.48979
0.42621

0.37229
0.24243

0.62520
0.37912

0.652459
0.45232

0.43846
0.33384

lJ.41UHS
U .Zh4Tb

--_----_

1.00551 0.69749
1.04089 0.70434

0.99193 0.74849
1.08944 0.73878

0.84029 0.76003
0.89760 0.77606

0.86304 0.70795
0.88156 0.72725

1.03211 0.69743
1.06425 0.72896

l.n229n 0.75239
0.96427 n. 75324

l-I.98915 t-b. 72808
0.98489 n.71879

l.nUh25 0.69624
0.98567 0.69522

1.04816 0.74071
1.00544 0.73344

l.oon61 0.77656
0.96511 0.77131

0.94055 0.81183
0 A5185 0.81433

1.00101 0.79698
0.98669 0.79264

U .94648 0.76993
U.Y3710 0.75622

0.93822 0.76534
0.89671 11.76041

1.06374 0.69342
1 .U153Y U.hW95

1.03035 U.73146
1 .lJO55h U.7357YU.7357Y

0.99 0.0548 128
0.97 0.0776 128

0.99 0.0447 18
0.98 0.0552 18

0.98 0.0591 1818
0.98 0.0763 1818

0.99
0.99

0.99
0.99

0.98
0.98

II.97II.97
0.970.97

0.990.99
0.990.99

0.0393
0.0415

0.0444 62
0.0420 62

0.0677 347
0.0579 347

I-J. n644 52
0.0666 52

0.0414
0.0412

0.97
0.97

0.99
II.99

0.9Y
0.99

0.99
0.99

0.99
O.YY

1.w
U.Y9

0.9q
0.99

U.98
U.Oh

0.0658
U.nG6a

2121
2121

1818
1818

0.0556 54
0.0559 54

U .0314 27
0.0360 27

0.5276 51
0.0528 51

0.0345
0.0372

11
71

tJ.0317
tJ .n348

27
27

U.U479 28
U .0524 78

0.0678
O.UH38

475
475

------ ----___---_._-__.--  __._  ___----_
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Table 17Table 17 .--Regression equations for estimatiy cubic-foot volume of the above-stump .--Regression equations for estimatiy cubic-foot volume of the above-stump totdl-treetotdl-tree  wood dnd bark  wood dnd bark cumbinedcumbined  and wood and wood
alone for hardwood species in the Southern Appalachian Mountains,alone for hardwood species in the Southern Appalachian Mountains, with d.h.h. and height to a with d.h.h. and height to a 4-inch4-inch  top as the independent top as the independent
variablesvariables

---~pXit%---X&me---~pXit%---X&me
___________~~~~~~~~__u~~i~__~~~f~~i_~i~_____-_.____-----_~~~~,c,~t___________~~~~~~~~__u~~i~__~~~f~~i_~i~_____-_.____-----_~~~~,c,~t

--___-_----___-_--
oror wood &barkwood &bark

TreesTrees < 11 0  < 11 0 in_a_~_~~--~~~~_ii_i)_~~-d.~_~_.r_in_a_~_~~--~~~~_ii_i)_~~-d.~_~_.r_
"_--~~~Tid~~_---~~;"_--~~~Tid~~_---~~;

---~_--z-z-I-_------_--____I~_---~_--z-z-I-_------_--____I~_ ofof errurJerrurJ treestrees
determinationdetermination

TOTAL TREETOTAL TREE

Soft Hardwoods Hardwoods WdLHkWdLHk
woodwood

WdXHkWdXHk

BlackgumBlackgum
(upland)(upland)

Red mapleRed maple

Wd&HkWd&Hk
WoodWood

Wd&HkWd&Hk

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods WdRllkWdRllk

White ashWhite ash

Sweet birchSweet birch

BlackBlack locust  locust --

HickoryHickory WdXIHkWdXIHk

WdLBkWdLBk
WoodWood

Wd&RkWd&Rk
woodwood

Wd&BkWd&Bk

WdRRkWdRRk
WoodWood

l%ldckl%ldck oak oak WdXHkWdXHk

Chestnut oakChestnut oak WdBBkWdBBk

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

WdRRkWdRRk
WoodWood

WddBkWddBk
woodwood

WdRRkWdRRk
WoodWood

WdLHkWdLHk
WoodWood

0.054740.05474 U.7UU54U.7UU54
0.041340.04134 0.709690.70969

1).041M~1).041M~ 0.731840.73184
0.027090.02709 0.751530.75153

0.n53310.n5331 0.707200.70720
0.037520.03752 0.717000.71700

0.045350.04535 0.734930.73493
0.034240.03424 0.749450.74945

0.053780.05378 0.696920.69692
O.U4522O.U4522 0.6Y3570.6Y357

0.n39740.n3974 0.73Y230.73Y23
O.lU2666O.lU2666 0.760320.76032

0.043330.04333 0.727930.72793
0.028630.02863 0.750980.75098

0.U672R0.U672R 0.696280.69628
0.051710.05171 0.704890.70489

0.033730.03373 0.751750.75175
0.022230.02223 0.765260.76526

0.023570.02357 0.798630.79863
0.014160.01416 0.83119

II .02H78 0.76935
0.01803 0.79928

0.0274Y 0.77663
0.01788 0.79366

0.03597 0.7549U
0.02777 0.76524

U.07180 0.67727
0.04451 0.70926

0.U5516 0.69940
0.04323 0.7029l-l

0.04521 0.72360
U.03169 U.74U13

0.n1130
n.nnY37n.nnY37

O.OU74YO.OU74Y
0.0043Y0.0043Y

0.01657
0.01067

0 .ni864
0.01656

~1.00918
0.007800.00780

0.007500.00750
o.no557o.no557

0.010520.01052
O.UU76UO.UU76U

0.019340.01934
0.0163b0.0163b

0.013250.01325
0.010660.01066

o.nn527o.nn527
0.003740.00374

0.001720.00172
0.004020.00402

I . WI57 0 .7on54
1 .I)1975 n .70969

1.08521) 0.731840.73184
1.130871.13087 0.751530.75153

U.9507!,U.9507!, 0.7072110.707211
0.979170.97917 n.71700n.71700

0.9203u0.9203u il.734r3il.734r3
0.9UU880.9UU88 0.749450.74945

1.065541.06554 0.696920.69692
1.059961.05996 0.693570.69357

1.086YO1.086YO 0.739230.73923
1.088741.08874 U.76U32U.76U32

1.n23171.n2317 0.727Y30.727Y3
1.077611.07761 lJ.75098lJ.75098

O.Y5624O.Y5624 0.696280.69628
0.945000.94500 U.70489U.70489

n.94608n.94608 0.751250.75125
0.918500.91850 0.765260.76526

1.111uo1.111uo 0.798630.79863
1 .ln881 0.83119

1.35710 0.76935
1.11227 u .79928

0.006420.00642 l.O7’lY4 0.776630.77663
o.no434o.no434 1.088681.08868 0.793660.79366

13.0098613.00986
U.00811U.00811

O.UlO56O.UlO56
0.007060.00706

(1.00486(1.00486
0.003640.00364

0.008230.00823
(l.nO627(l.nO627

1.074821.07482 0.754900.75490 0.990.99
1.02199 0.76524 0 0 .!a

1 .ni687 D.67727 O.Y9O.Y9
1.093321.09332 0.70926 0.990.99

1.20595 0.69940 n.9Yn.9Y
1.7188Y U.70290 0.990.99

1.07891 0.72360 0.980.98
1.07801 0.74U13 0.480.48

0.940.94
(1.99(1.99

U.U485U.U485
0.05350.0535

128
128

U.98U.98 0.05650.0565 18
O.Y8O.Y8 0.05450.0545 1R

0.990.99 0.04970.0497 18
0.990.99 0.05240.0524 1818

0.980.98 0.05380.0538 3030
n.98n.98 0.115300.11530 3030

0.990.99
0.990.99

n.98n.98
0.980.98

0.970.97
0.970.97

0.990.99
0.990.99

0.980.98
n.9Yn.9Y

0.980.98
0.990.99

0.090.09
U.99U.99

11.9811.98
0.990.99

0.03670.0367 62
0.1~3760.1~376 62

o.n5Y5o.n5Y5 347347
0.06560.0656 347347

0.07040.0704 52
0.07090.0709 52

U.0333U.0333
0.03350.0335

0.05750.0575
0.05220.0522

n.n637n.n637
0.06250.0625

0.04lJ30.04lJ3
0.04160.0416

;.nF&;.nF&
.

u.0415u.0415
o.n411o.n411

00  .0444.0444
U.U424U.U424

(I.0453(I.0453
0.04300.0430

(I.0578(I.0578
!J.l163Y!J.l163Y

21
21

18
18

54
54

27
2727

51
51

7171
7171

27
27

28
2x

415415
475475

'Trees'Trees   << 11.1) inches d.h.h. inches d.h.h.

Y Y ==  a'(D*H4)ba'(D*H4)b

*Trees *Trees >> 11.0 inches d.h.h.inches d.h.h.--

Y = Y = a"(D*)ba"(D*)b   (H4)C(H4)C

Where:Where: Y Y == component volume in cubic feet component volume in cubic feet
00  == tree  tree d.h.h.d.h.h. in inches in inches

I H4 H4 == tree height to  tree height to 4-inch4-inch  top in feet top in feet
a . a",a",  h, c =  h, c = rqressionrqression coefficients coefficients

310glu310glu form form
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TableTable 18.--Regression equations for estimating cubic-foot volume of the total-stem wood and bark combined and wood  18.--Regression equations for estimating cubic-foot volume of the total-stem wood and bark combined and wood alonealone for for
hardwood species in the Southern Appalachian Mountains,hardwood species in the Southern Appalachian Mountains, with d.b.h. and height to a 4-inch top as the independentwith d.b.h. and height to a 4-inch top as the independent
variahlesvariahles

Soft HardwoodsHardwoods

BasswoodBasswood

NlackgumNlackgum
(upland)(upland)

Red mapleRed maple

Yellow-poplarYellow-poplar WdRRkWdRRk
woodwood

Hard HardwoodsHard Hardwoods WdF.RkWdF.Rk

White ashWhite ash

Sweet Sweet birchbirch

--
RlackRlack  locust locust

HickoryHickory WdRRkWdRRk

ITlackITlack  oak oak WdQRkWdQRk
WoodWood

Chestnut oakChestnut oak

North. North. redred  oak oak

Scarlet oakScarlet oak

White oakWhite oak

Wd&HkWd&Hk
WoodWood

WdRRkWdRRk
WoodWood

4dRRk4dRRk
woodwood

WdXRkWdXRk
WoodWood

WdRRkWdRRk
woodwood

WdRHkWdRHk
woodwood

WdRRkWdRRk
WoodWood

WdRRkWdRRk
Wood

fJ.03746fJ.03746 rl.72416rl.72416
n.02856n.02856 0.735610.73561

0.033710.03371 II.73050II.73050
n.02195n.02195 0.757030.75703

n.n2359n.n2359 n.77495n.77495
0.015430.01543 0.798620.79862

n.n4727n.n4727 (1.64759(1.64759
n.n3392n.n3392 0.723260.72326

0.043500.04350 0.711150.71115
n.n3834n.n3834 0.703930.70393

n.03369n.03369 0.734860.73486
o.n2288o.n2288 0.758310.75831

0.04012 0.71050
0.02669 0.73667

0.04491 0.70572
0.03732 0.71290

Cl.02878 0.74727
0.01809 0.77187

Q.02651 0.75977
n.ol5n7n.ol5n7 0.803560.80356

0.026650.02665 0.761460.76146
n.nl672n.nl672 0.794140.79414

n.02773n.02773 n.76059n.76059
n.01767n.01767 n.78732n.78732

O.nlO82O.nlO82
n.no650n.no650

1.028371.02837 0.724160.72416
1.010481.01048 0.735610.73561

1.036171.03617 0.7305n0.7305n
1.082961.08296 0.757n30.757n3

n.91997n.91997 n.77495n.77495
0.923960.92396 0.798620.79862

0.978440.97844 C-J.69759C-J.69759
n.89732n.89732 n.72326n.72326

1.n31551.n3155 0.711150.71115
1.030201.03020 0.703930.70393

0.984550.98455 0.734860.73486
0.996010.99601 0.758310.75831

1.015461.01546 0.71051)0.71051)
1.019961.01996 0.736670.73667

O.Y2643O.Y2643 0.705720.70572
0.9OU170.9OU17 0.712900.71290

0.981330.98133 0.747270.74727
0.924070.92407 0.771870.77187

1.018641.01864 0.759770.75977
1.023051.02305 n.80356n.80356

n.95328n.95328 0.761460.76146
0.949460.94946 0.794140.79414

0.956890.95689 0.761)590.761)59
0.99n760.99n76 n.78232n.78232

n.99n.99
0.990.99

0.05180.0518
0.04920.0492

WdRRkWdRRk 0.034400.03440 0.735860.73586 0.01199 0.95561 0.73586 U.YY 0.0311 11
blOOd U.0267U U.74R44 O.IJUY74 U .YW611 0.74044 u.9’) U.0316 71

Wd&BkWd&Bk
woodwood

Wd&RkWd&Rk
WoodWood

0.035920.03592 0.731070.73107 0.012530.01253 I‘).95066I‘).95066 0.731070.73107 0.990.99 0.03110.0311 2121
O.lJ2446O.lJ2446 0.756540.75654 U.IJDR73U.IJDR73 0.971330.97133 0.756540.75654 0.990.99 0.03270.0327 %I

0.0451u0.0451u U.7UOO8U.7UOO8 u.no958u.no958 1.023051.02305 0.700080.70008 0.990.99 0.04180.0418 2x2x
n.03h59n.03h59 0.7n4280.7n428 n.on703n.on703 1.04H351.04H35 U.70428U.70428 0.990.99 (I.0423(I.0423 2828

TOTAL STEMTOTAL STEM

n.ooH71n.ooH71
f-J.00764f-J.00764

n.00778n.00778
n.on4fion.on4fio

n.nll77n.nll77
rJ.OrJ846rJ.OrJ846

11.0156711.01567
n.nl472n.nl472

n.00936n.00936
O.ooRn2O.ooRn2

0.010170.01017
0.007320.00732

O.UO929O.UO929
0.006860.00686

O.nl558O.nl558
O.Ul52nO.Ul52n

0.009370.00937
0.008720.00872

0.007660.00766
0.0115260.011526

0.030670.03067
0.007940.00794

0.990.99 0.04140.0414
0.990.99 0.04700.0470

0.990.99 0.00390.0039
0.990.99 I-I.0395I-I.0395

n.99n.99
0.990.99

n.0300n.0300
0.03450.0345

128128
128128

::::

1818
1H1H

0.990.99 0.03900.0390 3030
0.990.99 0.03830.0383 3030

n.99n.99 0.03460.0346 6262
0.990.99 0.03480.0348 6262

0.9Y0.9Y 0.04580.0458 347347
0.990.99 0.05200.0520 347347

0.980.98 0.05930.0593 5252
0.980.98 0.06160.0616 5252

0.990.99 0.03310.0331 2121
0.990.99 0.03510.0351 2121

0.970.97 0.06580.0658 1818
0.980.98 0.05890.0589 1818

0.990.99
0.990.99

0.04990.0499
0.05130.0513

0.990.99 0.02430.0243
0.990.99 0.02680.0268

All SpeciesAll Species WdAHkWdAHk U.03463U.03463 U.73223U.73223 U.00992U.00992 0.992960.99296 U.73223U.73223 0.990.99 lJ.0451lJ.0451 475475
WoodWood O.U7463O.U7463 0.75UhU0.75UhU o.rJn75uo.rJn75u U.9Y852U.9Y852 U.75060U.75060 0.990.99 o.u512o.u512 475475

~~-_~_~~_~~~_~___~~_~_~~~-_~_~~_~~~_~___~~_~_~ -__--_-_-__--_-_ ------___------___ ---_II--------_II-----

'Trees'Trees  << 11.0 inches d.b.h.inches d.b.h.

Y =  a'(UzH4)ba'(UzH4)b

2Trees2Trees   11 11 .U inches d.b.h..U inches d.b.h.--

Y = Y = a"(Ue)ba"(Ue)b   (H4)C(H4)C

Where:Where: Y Y == component volume in  component volume in cubiccubic feet feet
00  == tree  tree d.h.h.d.h.h. in inches in inches

H4H4  = tree height to  = tree height to 4-inch4-inch  top in feet top in feet
a', aa', a I',I',  b,  b, cc =  = reyressinnreyressinn   coefficierltscoefficierlts

slog,,slog,,  form form
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Table 19 .--Regression equations for estimating equations for estimating greerlgreerl  and  and drydry  weiyht of the above-stump total-tree wood weiyht of the above-stump total-tree wood
and bark combined and wood alone for hardwood species in the Southern Appalachian Mountains, withand bark combined and wood alone for hardwood species in the Southern Appalachian Mountains, with
d.b.h. and saw-log merchantable height as the independent d.b.h. and saw-log merchantable height as the independent mriablesmriables

SpeciesSpecies WeigMWeigM
- -- -

Regression equation coefficients1Regression equation coefficients1 CoefficientCoefficient StandardStandard  No. of No. of
or green

species
- yroup g

soft  Hardwoods

Yellow-poplarYellow-poplar

HatiHati Hardwoods Hardwoods

White ash

Hickory

Rlack  oak

Chestnut oak

North. red oak

Scarlet oak

White oak

All SpeciesAll Species

Green 4.05976 1.15137 0.11698 0.950.95 0 A556 64
Dry 1.86603 1.19791 0.07544 0.940.94 0 .D648 64

Green 3.63549 1.15471 0.14090 0.960.96 0.0514
Dry 1.31796 1.18011 0.18123 0.970.97 0.0518

Gmen 2.98611 1.20675 0.16314 0.900.90 0.0728 194
Dry 2.50064 1.17013 0.12749 0.900.90 0.0708 194

Green 4.12121 1.24290 -0.04067 0.87 0 A738
DV 3.48126 1.21437 -0.06425 0.86 0.0762

GlFeIl 4.34712 1.18669 Il.11729 0.94 0.0540
Dry 3.05128 1.15651 0.13495 0.93 0 A582

$3

33
33

Green 3.41609 1.23276 0.068411 0.97 0.0381 18
Dry 2.73215 1.17562 0.06050 o.y7 0.0386 18

Green 3.58371 1.05408 0.32267 0.93 0.0571
DV 2.48376 1.05737 0.28062 0.93 0.0575

Green 5.99037 1.10049 0.15495 0.96 0.0470
DrY 3.46886 1.09854 mo.15107 0.95 0 A525

Green 4.53057 1.21071 0 .D4946 0.96
DV 2.91232 1.19164 0.04318 0.95

Green 2.35939 1.28245 0.14044
Dry 1.32111 1.26763 0.17245

0.97
0.97

0.90
0.86

0 A)489
0.0538

0.0430
0.0458

0.0754
0 A924

Green 3.35825 1.22626 0.09181
wY 2.35086 1.24448 0.01370

258
258

o f error2error2 treestrees
aa bb C determinationdetermination

lP2I
(S,.,)(S,.,)   sampledsampled

_-__-_ --_- \ . .

TOTAL-TREE WOOD AND BARKTOTAL-TREE WOOD AND BARK

ContinuedContinued
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Tahle 19Tahle 19 .--Regression equations for estimating green and dry weight of the above-stump total-tree wood.--Regression equations for estimating green and dry weight of the above-stump total-tree wood
and bark combined and wood alone for hardwood species in the Southern Appalachian Mountains, withand bark combined and wood alone for hardwood species in the Southern Appalachian Mountains, with
d.h.h. and saw-log merchantable height as the independent variables--Continuedd.h.h. and saw-log merchantable height as the independent variables--Continued

SpeciesSpecies WeightWeight Regression equation coefficients'Regression equation coefficients' CoefficientCoefficient Standard No. ofStandard No. of
oror greengreen ofof error2error2 treestrees

speciesspecies aa bb C determinationdetermination (S,.,)(S,.,)  sampled sampled
groupgroup CR*)CR*)

TOTAL-TREE WOODTOTAL-TREE WOOD

Soft HardwoodsHardwoods

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

HickoryHickory

RlackRlack  oak oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen 3.244703.24470 l.lhU33l.lhU33 0.114UO0.114UO
DryDry 1.373101.37310 1.205001.20500 0.096550.09655

GreenGreen 2.791502.79150 1.166601.16660 0.143250.14325
DryDry 0.996580.99658 1.194031.19403 0.187130.18713

GreenGreen 2.327312.32731 I.70508I.70508 0.183210.18321
nwnw 2.127892.12789 1.157691.15769 11.1392311.13923

GrPenGrPen 3.456133.45613 1.241)181.241)18 -n.o3fi54-n.o3fi54
Ur_vUr_v 2.915782.91578 1.222711.22271 -0.06896-0.06896

GreenGreen 3.268473.26847 1.159411.15941 0.182330.18233
nrynry 2.444RO2.444RO 1.133691.13369 0.180650.18065

GreenGreen
DryDry

3.115133.11513
3.377663.37766

1.205111.20511
1.107571.10757

U.ll8186U.ll8186
0.046190.04619

GreenGreen 2.4992"2.4992" L.n5608L.n5608 n.35718n.35718
DryDry 1.726301.72630 1.053311.05331 IT.32219IT.32219

GreenGreen 4.987574.98757 1.094661.09466 0.169540.16954
DrYDrY 2.973912.97391 1.084621.08462 0.164920.16492

GreenGreen 3.733443.73344 1.217381.21738 0.046380.04638
DrYDrY 2.602602.60260 1.192301.19230 0.023280.02328

GreenGreen 1.669061.66906 1.291821.29182 0.171170.17117
DryDry 0.935830.93583 1.270171.27017 0.213340.21334

GreenGreen 2.659662.65966 1.227341.22734 0.103220.10322
DryDry 1.904651.90465 1.237861.23786 0.029860.02986

0.940.94
0.920.92

0.960.96
0.960.96

n.9nn.9n
0.890.89

O.R7O.R7
n.85n.85

n.94n.94
0.920.92

0.970.97
0.960.96

0.930.93
0.930.93

0.960.96
0.950.95

0.960.96
0.940.94

0.970.97
0.960.96

0.900.90
0.840.84

0.05930.0593
0.07310.0731

U.U553U.U553
m.n55am.n55a

o.n75no.n75n
0.07510.0751

0.07320.0732
0.76000.7600

n.n572n.n572
0.06370.0637

D.n419D.n419
0.04350.0435

0.05640.0564
o.n590o.n590

0.04730.0473
0.05190.0519

0.05140.0514
0.05800.0580

0.04680.0468
0.05070.0507

0.07800.0780
0.09690.0969

6464
6464

194194
194194

2222
2222

3333
3333

:z:z

:;:;

;:;:

::::

1919
1919

258258
258258

IYIY  ==  a(D*)ba(D*)b   (Mh)=(Mh)=

Where:Where: Y Y == component weight  component weight inin  pounds pounds
nn = tree d.h.h. in inches = tree d.h.h. in inches

Mh = Mh = trPetrPe  saw-log  saw-log merchantablemerchantable  height in feet height in feet
a,h,ca,h,c  = regression coefficients = regression coefficients

*loq,*loq,  o form form
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Table Table 2020 .--Reyression.--Reyression  equations for estimating green and dry weight of the saw-loy merchantable stem equations for estimating green and dry weight of the saw-loy merchantable stem
wood and bark combined and wood alone for hardwood species in the Southern Appalachian Mountains, wood and bark combined and wood alone for hardwood species in the Southern Appalachian Mountains, withwith
d.h.h.d.h.h.  and saw-loy merchantable heiyht as the independent variables and saw-loy merchantable heiyht as the independent variables
_~~~~~-~~~~,_~~~~_~~~_~~_~;_~~__~__~~~__~~;~_~_~~~~~-~~~~,_~~~~_~~~_~~_~;_~~__~__~~~__~~;~_~

SpeciesSpecies WeiyhtWeiyht ReyresnonReyresnon  equation coefficients equation coefficients
r~_____~~~f~i_~__stanna~-_N~.of-_r~_____~~~f~i_~__stanna~-_N~.of-_

-- ---__----__-
oror yr=nyr=n ofof error2error2 treestrees

determinationdetermination (S,.J(S,.J sampledsampled
QB__-_-_________QB__-_-_________   __

SAW-LOG STEM WOOD AND BARKSAW-LOG STEM WOOD AND BARK

Soft Hardwoods Hardwoods

Yellow-pcYellow-pc   JrJr

HatxiHatxi Hardwoods Hardwoods

White ashWhite ash

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen rl.55968rl.55968 0.976080.97608 0.764390.76439 0.98 0.0394 64
DryDry 0.242Yl0.242Yl 1.033751.03375 0.724060.72406 0.97 u.0531 64

GreenGreen 0.684010.68401 l.(l6155l.(l6155 0.597760.59776 0.98 0.03U8
DryDry 0.236860.23686 1.100091.10009 0.635760.63576 0.98 0.0399

GreenGreen 0.426390.42639 1.1)42?61.1)42?6 0.786990.78699 0.96 0 .n52y 194
DryDry 0.380480.38048 0.996590.99659 0.743970.74397 0.96 0 .04fj8 194

GreenGreen 0.376840.37684 l.UY134l.UY134 U.68547U.68547 0.97 0 .I1449 22
DryDry 0.317320.31732 l.U61(/8l.U61(/8 0.654570.65457 0.96 nn .n494 22

GreenGreen 0.583220.58322 1.004331.00433 0.765110.76511 0.91) 0 .n303 33
DCYDCY 0.424050.42405 O.Y6Y34O.Y6Y34 0.778880.77888 0.98 0 A328 33

GmenGmen 0.492160.49216 1.043511.04351 0.745730.74573 0.99 0.(1145 18
DrYDrY 0.468690.46869 0.9583Y0.9583Y 0.726290.72629 0.98 0 .I12213 18

GreenGreen 0.630820.63082 0.957920.95792 O.HUH29O.HUH29 0.98 0.0342
DrYDrY 0.459250.45925 u.95093u.95093 0.944030.94403 O.Y8 0 .I,344

GreenGreen 0.766560.76656 0.991530.99153 Il.72285Il.72285 0.98 0.0324
DVDV 0.430660.43066 0.990380.99038 Il.71939Il.71939 0.98 0 .n374

GreenGreen fI.69724fI.69724 0.962810.96281 0.784010.78401 0.99 0 .mo 18
DVDV 0.452950.45295 0.928380.92838 0.78YY40.78YY4 0 -98 0 A286 18

GreenGreen 0.492080.49208 1.081261.08126 0.704380.70438
DrYDrY 0.271070.27107 1.057231.05723 0.749270.74927

0 .Ofwl
0.0562

19
19

GreenGreen 0.470480.47048 1 .M146 0.721040.72104
DVDV 0.336340.33634 1.07137 0.647080.64708

0.93
0.94

0.95
0.92

0.0593 258
0.0762 258

ContinuedContinued
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Table Table 20.--Reyression20.--Reyression  equations for estimatiny green and dty weiyht of the saw-log  equations for estimatiny green and dty weiyht of the saw-log IIWKhatltdbkIIWKhatltdbk  stem stem
wood and bark combined and wood alone for wood and bark combined and wood alone for hardwoocihardwooci  species in the Southern Appalachian Mountains, with species in the Southern Appalachian Mountains, with
d.h.h. and saw-log merchantable height as the independent variables--Continuedd.h.h. and saw-log merchantable height as the independent variables--Continued
----

Species
7 -- -vg?-r--_----___---_-_--~~ ~-

&esuon&esuon  BB  coefficientsrcoefficientsr ~iiF-------~iiF-------StandarrlStandarrl   No.No.~_-~_- _--1___--1__
oror qreenqreen ofof error2error2 treestrees

speciesspecies bb
_-lZ!X-____&___-:-_____---_--__-__.---:---__-lZ!X-____&___-:-_____---_--__-__.---:---_

determinationdetermination (S,.,)(S,.,) sampledsampled
(R2)(R2)  _ _ _ _ _ _ _ _

SAW-LOG STEM WOODSAW-LOG STEM WOOD

Soft Hardwoods Hardwoods

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

All SpeciesAll Species

GreenGreen 0.5112930.511293 0.99146 0.7309fJ 0.9R 0.0450
OlyOly 0.202540.20254 1.04938 0.70802 0.96 0.0621

GreenGreen 0.553890.55389 1 .n8099 0.58465 0.98 0.0430
OvOv 0.187260.18726 1.125101.12510 0.61962 0.98 lJ.0453

GvzenGvzen 0.351940.35194 1.047011.04701 lJ.79339 0.96
OryOry 0.333810.33381 0.991880.99188 n.74595 0.960.96

GreenGreen 0.346230.34623 l.OY8OYl.OY8OY 0.67732 n .96
OrYOrY 0.289030.28903 1.07233 0.64416 0 -95

GreenGreen 0.467050.46705 0.99 0.99 1bY o .HO7Y4 0.99
OvOv 0.349900.34990 0.95888 0.8OY50 0.98

0.0538
0.0493

0 .n470
0.0511

0 .n312
0 -0366

GreenGreen 0.470340.47034 1.02642 0.742140.74214 0.99 I) .0207
OryOry 0.572100.57210 0.9065n 0.701120.70112 0.97 0.0273

GreenGreen 0.432310.43231 0.47235 0.840740.84074 0.98 0.0367
OrYOrY 0.303740.30374 0.9625X 0.808760.80876 0.97 0.0391

GreenGreen 0.666t190.666t19 0.99419 0.72204 0.98 0.0332
OvOv 0.374740.37474 o .98637 0.72305 0.98 0 .o377

GreenGreen 0.607200.60720 n-97327 0.77023
OryOry 0.411280.41128 0.93365 0.76718

0.99
0.98

0.93
0.93

0.95
0.91

O.n261 18
0.0304 18

GreenGreen 0.378210.37821 1.08957 0.72864
OlyOly 0.204420.20442 1.05844 0.7875H

0.0618 19
0.0587 19

GreenGreen 0.404540.40454 1.06936 0.71126
OryOry 0.292320.29232 1.07303 0.64172

0.06190.0619 258
0 ~803 258

it

38
38

194
194

33
33

::

-_--_--I_- ----_-----II--

'Y'Y =  = a(DZ)b(Mh)ca(DZ)b(Mh)c

Where: Y Where: Y == component weight in poundscomponent weight in pounds
00 = tree d.h.h. in inches = tree d.h.h. in inches

Mh Mh == tree saw-log merchantable height in feet tree saw-log merchantable height in feet
a,b,ca,b,c == regression coefficients regression coefficients

~o(J,~~o(J,~  form form

57



Table 21Table 21 .--Regression equations for estimating cubic-foot volume of the .--Regression equations for estimating cubic-foot volume of the ahove-stumpahove-stump  total-tree  total-tree woudwoud
and and harkhark  combined and wood alone for hardwood species in the Southern Appalachian Mountains, with combined and wood alone for hardwood species in the Southern Appalachian Mountains, with
d.h.h. and saw-log merchantable height as the independent d.h.h. and saw-log merchantable height as the independent variablesvariables

SpeciesSpecies VolumeVolume Regression equation coefficients'Regression equation coefficients' CoefficientCoefficient StandarclNo.StandarclNo.
oror wood wood RR bark bark ofof error*error* treestrees

speciesspecies oror aa bb C determinationdetermination sampledsampled
groupgroup wood onlywood only (R*)(R*)

(Sy.x)(Sy.x)

Soft HardwoodsHardwoods

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

SearletSearlet  oak oak

White oakWhite oak

All SpeciesAll Species

WdRBkWdRBk 0.063480.06348 1.153771.15377 n.16627n.16627
WoodWood 0.1~50710.1~5071 1.175191.17519 0.140270.14027

WdRRkWdRRk n.n5glln.n5gll 1.097371.09737 0.264670.26467
WoodWood 0.046030.04603 1.114221.11422 0.250690.25069

Wd&RkWd&Rk n.n6694n.n6694 1.177041.17704 0.122730.12273
WoodWood O.n4642O.n4642 1.1977n1.1977n 0.133Rh0.133Rh

WdRRkWdRRk
WoodWood

0.061370.06137
n.n4236n.n4236

1.279711.27971
1.269061.26906

0.058130.05813
n.n43n6n.n43n6

WdRUkWdRUk
woodwood

n.n79n6n.n79n6
0.055720.05572

1.716381.71638
1.199341.19934

n.n4475n.n4475
n.m44n.m44

WdRRkWdRRk n.n45nnn.n45nn 1.240481.24048 0.112350.11235
WoodWood 0.041560.04156 1.213R71.213R7 0.115660.11566

WdRBkWdRBk 0.073690.07369 1.050461.05046 0.268360.26836
WoodWood 0.044310.04431 1.059711.05971 n.31747n.31747

WdRUkWdRUk O.f)9386O.f)9386 1.095281.09528 n.15845n.15845
WoodWood 0.075490.07549 1.090581.09058 0.178260.17826

WdLBkWdLBk 0.060830.06083
WoodWood 0.047700.04770

WdXRkWdXRk
WoodWood

0.045800.04580
n.n3026n.n3026

WdRBkWdRBk 0.064860.06486
WoodWood 0.047640.04764

1.231821.23182
1.248731.24873

1.267471.26747
1.290521.29052

1.175781.17578
1.194411.19441

0.057810.05781
0.050830.05083

o.m50o.m50
0.130240.13024

0.132150.13215
(1.13107(1.13107

TOTAL TREETOTAL TREE

0.96 0.05420.0542
0.950.95 o.n593o.n593

0.980.98 0.n4240.n424
0.970.97 0.04660.0466

0.930.93 0.05740.0574
n.92n.92 0.06370.0637

n.91n.91 n.n628n.n628
n-91n-91 n.nti3nn.nti3n

n.95n.95 0.05260.0526
0.940.94 n.n539n.n539

0.980.98 o.n345o.n345
0.970.97 0.113790.11379

0.950.95 0.04Y60.04Y6
0.950.95 0.04930.0493

0.9b0.9b 0.04650.0465
n.96n.96 0.04690.0469

0.960.96 0.04750.0475
0.960.96 0.04910.0491

0.970.97 0.03900.0390
0.970.97 0.04140.0414

0.940.94 0.05650.0565
0.930.93 u.nh23u.nh23

6464
6464

194194
194194

2222
2222

3333
3333

1818
1818

:;:;

3535
3535

1818
1818

1919
1919

258258
258258

'Y = 'Y = a(02)b(Mh)Ca(02)b(Mh)C

Where:Where: Y = Y = componeotcomponeot   mlumemlume in  in cubiccubic  feet feet
nn =  = trPetrPe   d.h.h.d.h.h.  in inches in inches

Mh = saw-log merchantable height in feetMh = saw-log merchantable height in feet
a,h,ca,h,c   == regression coefficients regression coefficients

*1og,o*1og,o form form
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TableTable  22 22 .--Regression equations for estimating cubic-font volume of the saw-log .--Regression equations for estimating cubic-font volume of the saw-log merchantnhle-stemmerchantnhle-stem  wood wood
and hark combined and wood alone for hardwood species in the Southern Appalachian Mountains, withand hark combined and wood alone for hardwood species in the Southern Appalachian Mountains, with
d.h.h.d.h.h.  and saw-log menhantahle height as the independent variahles and saw-log menhantahle height as the independent variahles

SpeciesSpecies VolumeVolume Regression equation coefficients'Regression equation coefficients' CoefficientCoefficient Standard No. ofStandard No. of
oror wood wood AA hark hark ofof error2error2 t&Est&Es

speciesspecies oror aa hh C determinationdetermination
arouoarouo wood onlvwood onlv (R2Y(R2Y

(SY.x)(SY.x)  sampled sampled

Soft HardwoodsHardwoods

Yellow-poplarYellow-poplar

HarrlHarrl  Hardwoods Hardwoods

White ashWhite ash

HickoryHickory

Black oakBlack oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

-Scarlet oak-Scarlet oak

White oakWhite oak

All SpeciesAll Species

WdRBkWdRBk
WoodWood

0.0078rl0.0078rl
0.007010.00701

0.991770.99177
1.021261.02126

0.990.99 0.03300.0330 6464
0.990.99 0.03480.0348 6464

WdRBkWdRBk
WoodWood

0.010520.01052
0.008410.00841

l.nl9lnl.nl9ln
1.045991.04599

0.990.99 0.02830.0283
0.990.99 0.03200.0320

WdRBkWdRBk 0.009670.00967
WoodWood 0.007220.00722

1.016331.01633
1.042581.04258

0.980.98 0.03780.0378 194194
0.970.97 0.04080.0408 194194

WdRBkWdRBk
WoodWood

0.005070.00507
0.003930.00393

1.105711.10571
1.138811.13881

0.970.97 0.04070.0407 2222
0.970.97 0.04250.0425 2222

WdRRkWdRRk
WoodWood

n.nii77n.nii77
o.no910o.no910

WdRBkWdRBk
WoodWood

0.1306400.130640
konfii6konfii6

SAW-LOG STEMSAW-LOG STEM

0.82682
0.766490.76649

0.720730.72073
0.691410.69141

0.736120.73612
0.731390.73139

0.773750.77375
0.747770.74777

n.66f-mn.66f-m
0.696830.69683

0.786920.78692
n.77832n.77832

n.75417n.75417
n.79829n.79829

0.719880.71988
0.720050.72005

i.n3084i.n3084
i.n2807i.n2807

0.980.98
n.98n.98

0.0348
0.03370.0337

1.055251.05525
1.037541.03754

0.990.99 o.nlu9o.nlu9 1818
n.99n.99 n.m4n.m4 lfllfl

WdRHkWdRHk
WoodWood

0.017970.01797
n.00758n.00758

(3.95131)(3.95131)
n.97u46n.97u46

n.97n.97 0.03890.0389 3232
0.970.97 n.0375n.0375 3232

WdRBkWdRBk
WoodWood

n.nil56n.nil56
0.009830.00983

n.9962nn.9962n
1.001261.00126

0.980.98
0.980.98

0.03310.0331
0.03370.0337

WdABkWdABk 0.009220.00922 n.98666n.98666 0.791960.79196 n.99n.99 0.n2470.n247 1818
WoodWood 0.007700.00770 1.004931.00493 0.777080.77708 0.990.99 0.02650.0265 1818

WdRBkWdRBk n.00959n.00959 1.071781.07178 0.660500.66050 n.93n.93 0.05780.0578
woodwood 0.007230.00723 1.092651.09265 0.666260.66626 0.930.93 0.05780.0578

Wd&BkWd&Bk 0.008760.00876 1.014071.01407 0.765890.76589 0.980.98 0.03700.0370 258258
WoodWood 0.007070.00707 1.041121.04112 0.738450.73845 0.980.98 0.03940.0394 258258

lYlY =  = a(Dz)b(Mh)Ca(Dz)b(Mh)C

Where:Where: Y Y == component volume in cubic feet component volume in cubic feet
1111  = tree  = tree d.h.h.d.h.h.  in inches in inches

Mh = saw-log Mh = saw-log merchantablemerchantable  height in feet height in feet
a,h,ca,h,c   == regression coefficients regression coefficients

210glo210glo  form form
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Tahle 23Tahle 23 .--Regression coefficients for estimating ahove-stump .--Regression coefficients for estimating ahove-stump stemstem  weight to a weight to a
specified specified d.o.h.d.o.h.  top diameter as a proportion of the total-stem weight for hardwood top diameter as a proportion of the total-stem weight for hardwood
species in the Southern Appalachian Mountainsspecies in the Southern Appalachian Mountains

Reqression equation Reqression equation andand  coefficients' coefficients'

SpeciesSpecies y,y,  ==  ,a(dlb,a(dlb   (I)lc(I)lc

Green weightGreen weight Dry weightDry weight
aa hh C aa hh C

WOOD AND BARKWOOD AND BARK

Soft HardwoodsSoft Hardwoods -2.21340-2.21340 3.696633.69663 -4.00734-4.00734 -2.32156-2.32156 3.645293.64529 -3.97653-3.97653
basswoodbasswood -1.29361 3.91861) -4.02401 -1.28273 3.87891 -3.97979
BlackgumBlackgum  (upland) (upland) -1.67063-1.67063 4.317404.31740 -4.55837-4.55837 -1.62090-1.62090 4.273374.27337 -4.51105-4.51105
Red mapleRed maple -1.48733-1.48733 4.071724.07172 -4.15788-4.15788 -1.43083-1.43083 4.054974.05497 -4.12303-4.12303
Yellow-poplarYellow-poplar -3.13237-3.13237 3.245623.24562 -3.77925-3.77925 -3.54839-3.54839 3.177473.17747 -3.76535-3.76535

Hard HardwoodsHard Hardwoods
White ashWhite ash
Sweet Sweet birchbirch
IllackIllack  locust locust
HickoryHickory
BlackBlack  oak oak
Chestnut oakChestnut oak
North. red oakNorth. red oak
Scarlet oakScarlet oak
White oakWhite oak

-2.16093 3.80095 -4.16788 -7.16635-7.16635 3.76999 -4.13510-4.13510
-0.852X6 3.25306 -3.3nw4 -0.84279-0.84279 3.286033.28603 -3.33279-3.33279
-0.86248 4.7431Kl -4.12996 -0.81251-0.81251 4.21844 -4.nR482-4.nR482
-1.47964 3.34777 -3.5577')-3.5577') -1.2791111-1.2791111 3.33578 -3.49181-3.49181
-4.4fml 3.841156 -4.44415-4.44415 -4.4HOlH-4.4HOlH 3.R3474 -4.43554-4.43554
-4.21018 3.91449 -4.53686-4.53686 -4.35164-4.35164 3.85984 -4.49173-4.49173
-2.33213 4.nn43n -4.37862-4.37862 -7.25664-7.25664 4.non92 -4.35574-4.35574
-1.78853 4.05675 -4.35269-4.35269 -1.qn345-1.qn345 3.95736 -4.27185-4.27185
-2.56711 3.67657 -4.17429-4.17429 -2.65117-2.65117 3.5fI558 -4.09877-4.09877

-12.89794 2.66329 -4J17R4-4J17R4   --.i?.nnnni.i?.nnnni 2.64614 -3.9633ll-3.9633ll

AllAll SpeciesSpecies -2.18145-2.18145 3.838243.83824 -4.18924-4.18924 -2.19443-2.19443 3.799473.79947 -4.15151-4.15151

WOOD ONLYWOOD ONLY
-

Soft HardwoodsSoft Hardwoods -2.14922-2.14922 3.769983.76998 -4.n7255-4.n7255 -2.24102-2.24102 3.726883.72688 -4.n4629-4.n4629
HasswoodHasswood -1.09439-1.09439 4.n73Di4.n73Di -4.11466-4.11466 -1.05926-1.05926 4.013114.01311 -4.04160-4.04160
Rlackgum (upland)Rlackgum (upland) -1.45781 4.43140 -4.61952 -1.34282 4.39292 -4.56007

-1.37214 4.19926 -4.25422 -1.33864 4.16262 -4.20601Red mapleRed maple
Yellow-poplarYellow-poplar -3.16748 3.28202 -3.82586-3.16748 3.28202 -3.82586 -3.51229 3.247243.24724 -3.83278

Hard HardwoodsHard Hardwoods
White ashWhite ash
Sweet birchSweet birch
Black locustBlack locust
HickoryHickory
RlackRlack  oak oak
Chestnut nakChestnut nak
North. red oakNorth. red oak
Scarlet oakScarlet oak
White oakWhite oak

All SpeciesAll Species

-2.n09f53 3.932523.93252 -4.27051-4.27051
-n.79212-n.79212 3.400273.40027 -3.42870-3.42870
-0.76917-0.76917 4.349994.34999 -4.19013-4.19013
-1.42866-1.42866 3.446963.44696 -3.65524-3.65524
-4.23466-4.23466 3.966343.96634 -4.54756-4.54756
-3.74181-3.74181 4.018474.01847 -4.591125-4.591125
-2.23141-2.23141 4.17n464.17n46 -4.53n52-4.53n52
-1.64068-1.64068 4.174404.17440 -4.43072-4.43072
-2.34161)-2.34161) 3.76911 -4.27934-4.27934

-13.82341-13.82341 2.74531 -4.14893-4.14893

-2.03248 3.95927 -2.03248 3.95927 -4.2%?99-4.2%?99

-2.n5785 3.875513.87551 -4.22144-4.22144
-0.80589 3.381503.38150 -3.41391
-0.72051-0.72051 4.317854.31785 -4.13646
-1.27952-1.27952 3.422853.42285 --3.58OlY
-4.36489-4.36489 3.936233.93623 -4.52542
-3.94567-3.94567 3.931413.93141 -4.53034
-2.22131-2.22131 4.148204.14820 -4.50149
-1.76424-1.76424 4.n56674.n5667 -4.34ln9
-2.49044-2.49044 3.fi461R3.fi461R -4.13747

-12.83857-12.83857 2.72nl42.72nl4 -4.n8425

-2.n6850-2.n6850 3.902153.90215 -4.23251-4.23251
--.

'Where: 'Where: Y,Y, = stem = stem weiqhtweiqht  to top  to top d.o.h./total-stemd.o.h./total-stem  weight ratio weight ratio
dd = stem specified top  = stem specified top d.o.h.d.o.h.  in inches in inches
DD  ==  treetree   diareetprdiareetpr at hrcast height in  at hrcast height in inch&inch&

a,h,ca,h,c  = regression coefficients = regression coefficients
e e == 2.71828 (base of log  2.71828 (base of log E)E)
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Tahle 24Tahle 24 .--Regression coefficients for estimating .--Regression coefficients for estimating ahove-stumpahove-stump  stem volume to  stem volume to AA
specified specified d.o.h.d.o.h.  top diameter as a proportion of the total-stem volume for  top diameter as a proportion of the total-stem volume for harriwonciharriwonci
species in the Southern Appalachian Mountainsspecies in the Southern Appalachian Mountains

- - -- - -

Regression equation and coefficients'Regression equation and coefficients' ~-~-

SpeciesSpecies y,y,  ==  ea(dybea(dyb  (n)c(n)c

- -- - -_--_- --
WoodWood   andand hark hark Wood onlyWood only___---___---   -_I--_I- -_---_--

aa hh C aa hh C

Soft HardwoodsSoft Hardwoods -2.65041-2.65041 3.636133.63613 -4.02198-4.02198 -2.49527-2.49527 3.752173.75217 -4.11106-4.11106

HasswoodHasswood -1.57495-1.57495 3.832513.83251 -4.01512-4.01512 -1.44150-1.44150 3.944563.94456 -4.09578-4.09578

BlackgumBlackgum (upland) -3.11888 4.50575 -4.98933 (upland) -3.11888 4.50575 -4.98933 -3.00702 4.60007 -5.08323-3.00702 4.60007 -5.08323

Red mapleRed maple

Yellow-poplarYellow-poplar

-1.64317-1.64317 3.97988 -4.10493 -1.56405-1.56405 4.07950

3.33593

-4.18514

-4.18242-4.18242 3.20385 -3.86194 -3.93057-3.93057 -3.96294

Hard HardwoodsHard Hardwoods -2.11609 3.69565 -4.06590-4.06590 -2.01927-2.01927 3.85912 -4.20784-4.20784

White ashWhite ash -0.83488 3.28203 -3.334n3 -0.81118-0.81118 3.411283.41128 -3.45707

Sweet birchSweet birch -0.54R6R 4.13144 -3.86409 -n.47153-n.47153 4.252284.25228 -3.92355

RlackRlack  locust locust -1.33357 3.33736 -3.51539-3.51539 -1.72747-1.72747 3.921363.92136 -4.14425

HickoryHickory i4.10624 3.76795 -4.35556-4.35556 -3.74791-3.74791 3.907653.90765 -4.45967

--  BlackBlack oak oak -4.24857 3.92307 -4.55072-4.55072 -3.86927-3.86927 4.038534.03853 -4.63239

Chestnut oakChestnut oak -1.89796 3.77nn9 -4.n7300-4.n7300 -1.8lnm-1.8lnm 3.928673.92867 -4.21943

North. red oakNorth. red oak -2.08619 3.938783.93878 -4.30635-4.30635 -1.97257-1.97257 4.041884.04188 -4.38211,

Scarlet oakScarlet oak -2.72820 3.630313.63031 -4.15933-4.15933 -2.7f2nu-2.7f2nu 3.939483.93948 -4.44871

White oakWhite oak -13.81307 2.630832.63083 -4.00315 -4.00315 -.14.82177.14.82177 2.71406 -4.13623

All SpeciesAll Species -2.29927 3.762243.76224 -4.14072-4.14072 -2.18185-2.18185 3.90966 -4.26572

'Where: 'Where: Y,Y, = stem volume to top = stem volume to top d.o.b./total-stemd.o.b./total-stem  volume ratio volume ratio

dd = stem specified top  = stem specified top d.o.h.d.o.h.  in inches in inches

DD = tree diameter at hreast height in inches = tree diameter at hreast height in inches

a,h,c = regression coefficientsa,h,c = regression coefficients

e = 2.71828 (hase of log e = 2.71828 (hase of log E)E)
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Table Table P5.--RegressionP5.--Regression  coefficients for estimating stem weight to a specified  coefficients for estimating stem weight to a specified d.o.h.d.o.h.  top top
diameter as a proportion of the saw-log stem weight for hardwood species in thediameter as a proportion of the saw-log stem weight for hardwood species in the
Southern Appalachian MountainsSouthern Appalachian Mountains

Ratio equation and coefficients'Ratio equation and coefficients'

SpeciesSpecies VRVR  == ,aCMhJh  (il-(&)2)2)c

-  w&iqhtw&iqht
---

GreenGreen Dry weightDry weight
--

-__-__ - - - -- - - -
aa hh C aa bb C

woon woon ANI)ANI)  BARKBARK

Soft HardwoodsSoft Hardwoods 20.03667 20.03667 -1.15011 0.30738 22.65502 -1.17892 o.3n687
Yellow-poplarYellow-poplar 10.22822 10.22822 -rl.98536-rl.98536 0.369140.36914 13.8886213.88862 -1.05701-1.05701 n.35508

Hard HardwoodsHard Hardwoods 21.83UY4 - i.2nn30
White ashWhite ash 7.59795 -0.84256-0.84256
HickoryHickory 5.62084 -0.78282-0.78282
lllncklllnck  oak oak 8.59159 -0.96498-0.96498
Chestnut oakChestnut oak 10.16324 -1.02615
North. red oakNorth. red oak 11.43588 -1.07021
Scarlet oakScarlet oak i3.89580 -1.14183
White oakWhite oak 9.77724 -1.03753

All SpeciesAll Species 22.10956 -1.19842

Soft HardwoodsSoft Hardwoods 19.9770919.97709 -1.15553-1.15553 n.30428n.30428 22.6657822.66578 -1.18538 0.30423
Yellow-poplarYellow-poplar 9.930789.93078 -0.98459-0.98459 0.3691)60.3691)6 13.7619613.76196 -1.06203 0.35548

Hard HardwoodsHard Hardwoods
-White ash-White ash
HlackHlack  oak oak
HickoryHickory
Chestnut oakChestnut oak
North. red oakNorth. red oak
Scarlet oakScarlet oak
White oakWhite oak

22.5677322.56773 -1.21533-1.21533
7.646927.64692 -n.85097-n.85097
8.453548.45354 -0.96445-0.96445
5.5ROr)25.5ROr)2 -n,7R519-n,7R519

ln.7lnn3ln.7lnn3 -1.05121
11.7nn7511.7nn75 -1.nm46
13.44225 -1.13557
9.93996 -1.n4879

n.342f4n.342f4
0.337150.33715
0.346590.34659
n.33356n.33356
n.33926n.33926
0.334850.33485
0.335n90.335n9
0.240990.24099

21.9313921.93139 -1.2n369
9.747869.74786 -0.91666
8.469658.46965 -n.96165
5.641665.64166 -0.78507

in.714113in.714113 -i.n4734
ln.9nh89ln.9nh89 -1.n5719
13.5878713.58787 -1.13547
9.784999.78499 -1.n3963

0.34479
n. 33500
n. 34694
n.33487
0.34011
0.33593
n.33509
0.24026

0.347030.34703
0.340970.34097
n.33h69n.33h69
0.348590.34859
0.344380.34438
0.3369n0.3369n
0.336850.33685
0.24n750.24n75

22.0548722.05487 -1.19924 0.35256
9.741679.74167 -0.91132-0.91132 0.33776
6.315386.31538 -0.81008 0.34761

Tn.22071Tn.22071 -1.nO848 0.36275
11.7755n11.7755n -1.06016 0.35889
12.8920412.89204 -1.09324 0.35282
16.3373916.33739 -1.18006 0.35211
11.5712711.57127 -1.07768 0.24979

0.33093 23.3405523.34055

WOOD ONLYWOOD ONLY

-1.20928 0.33401

All SpeciesAll Species 22.54655 -1.2097722.54655 -1.20977 n.32670n.32670 23.7319223.73192 -1.21400 0.32807

yR = ratio of stem weight or volume to top = ratio of stem weight or volume to top d.o.h.d.o.h.  to saw-log stem to saw-log stem

Mh = saw-log merchantable height in feetMh = saw-log merchantable height in feet

d = specified top diameter in inchesd = specified top diameter in inches

DD = tree diameter at hreast height in inches = tree diameter at hreast height in inches

.78.78  = constant based on average form class = constant based on average form class

a,h,c = regression coefficientsa,h,c = regression coefficients

e = base of natural loge = base of natural log
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Table Table 26.--Regression26.--Regression  coefficients for estimating stem volume to  coefficients for estimating stem volume to aa specified  specified d.o.h.d.o.h.  top top
diameter as diameter as aa proportion of the saw-log stem volume for hardwood species in the proportion of the saw-log stem volume for hardwood species in the
Southern Appalachian MountainsSouthern Appalachian Mountains

Ratio equation and coefficients'Ratio equation and coefficients'

SpeciesSpecies yl?yl? ==  ea(Mhjbea(Mhjb  ((1-(&)2)2)c((1-(&)2)2)c.

Wand Wood onlyWood only
aa hh C aa hh C

Soft HardwoodsSoft Hardwoods

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

White ashWhite ash

HickoryHickory

RlackRlack  oak oak

Chestnut oakChestnut oak

North. red oakNorth. red oak

Scarlet oakScarlet oak

White oakWhite oak

-- All Species All Species

17.0216917.02169 -1.10696-1.10696 0.304290.30429

9.539729.53972 -n.971o7-n.971o7 n.36947n.36947

18.34n3n18.34n3n   -1.15241)-1.15241) 0.346270.34627

6.199496.19949 -0.78674-0.78674 0.338960.33896

4.468754.46875 -n.72269-n.72269 0.334430.33443

7.138607.13860 -0.91520-0.91520 0.34771)0.34771)

7.983727.98372 -0.95562-0.95562 0.346720.34672

9.705389.70538 -1.02782-1.02782 0.335740.33574

12.0896312.08963 -1.10806-1.10806 0.334840.33484

8.129688.12968 -0.98631-0.98631 0.237650.23765

18.6726218.67262 -1.15229-1.15229 0.329370.32937

16.7243816.72438 -i.inw5-i.inw5 0.3nnm0.3nnm

9.nm79.nm7 -0.96511-0.96511 0.3fi8040.3fi804

18.6983218.69832 -1.16454-1.16454 0.340230.34023

6.140576.14057 -1).7921)8-1).7921)8 0.333510.33351

4.257114.25711 -n.71497-n.71497 n.33028n.33028

6.688416.68841 -0.90165-0.90165 0.345670.34567

8.181258.18125 -0.97506-0.97506 0.340320.34032

9.063909.06390 -1.01358-1.01358 0.333440.33344

11.1772011.17720 -1.09039-1.09039 0.332290.33229

7.H40047.H4004 -0.98376-0.98376 0.237300.23730

18.8452418.84524 -1.16148-1.16148 0.374980.37498

v, = ratio of stem weight or volume to top ratio of stem weight or volume to top d.o.b.d.o.b.  to saw-log stem to saw-log stem

Mh =Mh = saw-log saw-log merchantablemerchantable  height in feet height in feet

d=d= specified top diameter in inchesspecified top diameter in inches

n=n= tree diameter at hreast height in inchestree diameter at hreast height in inches

.78.78 = = constant constant haserlhaserl  on average form class on average form class

a,h,ca,h,c = = regression coefficientsregression coefficients

c=c= hase of natural loghase of natural log
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Clark, Alexander, III; Schroeder, James Clark, Alexander, III; Schroeder, James G.G. Clark,Clark, Alexander,  Alexander, III; Schroeder, James Schroeder, James 6.6.
Weight,Weight, volume, and physical properties of major hardwood speciesvolume, and physical properties of major hardwood species Weight, volume,Weight, volume, and physical properties of major hardwood speciesand physical properties of major hardwood species
in the Southern Appalachian Mountains. Res. Pap. SE-253. Asheville,in the Southern Appalachian Mountains. Res. Pap. SE-253. Asheville, in the Southern Appalachian Mountains. Res. Pap. SE-253. Asheville,in the Southern Appalachian Mountains. Res. Pap. SE-253. Asheville,
NC: U.S. Department of Agriculture, Forest Service, SoutheasternNC: U.S. Department of Agriculture, Forest Service, Southeastern NC: U.S. Department of Agriculture, Forest Service, SoutheasternNC: U.S. Department of Agriculture, Forest Service, Southeastern
Forest Experiment Station; 1985. 63 pp.Forest Experiment Station; 1985. 63 pp. Forest Experiment Station; 1985. 63 pp.Forest Experiment Station; 1985. 63 pp.

The weight, The weight, volumelvolumel and physical properties of trees 1 to 20 inchesand physical properties of trees 1 to 20 inches The weight, volume,The weight, volume,
d.h.h. were determined for basswood, d.h.h. were determined for basswood, blackgumblackgum  (upland), red maple, (upland), red maple,

and physical properties of trees 1 to 20 inchesand physical properties of trees 1 to 20 inches
d.b.h. were determined for basswood, d.b.h. were determined for basswood, blackgumblackgum  (upland), red maple, (upland), red maple,

yellow-poplar, white oak, sweet birch, black locust, hickory, black oak,yellow-poplar, white oak, sweet birch, black locust, hickory, black oak, yellow-poplar, white oak, sweet birch, black locust, hickory, black oak,yellow-poplar, white oak, sweet birch, black locust, hickory, black oak,
chestnut oak,chestnut oak, northern red oak, scarlet oak, and white oak in thenorthern red oak, scarlet oak, and white oak in the chestnut oak,chestnut oak, northern red oak, scarlet pak, and northern red oak, scarlet pak, and whitewhite  oak in the oak in the
Southern Appalachian Mountains.Southern Appalachian Mountains. Hard hardwoods, soft hardwoods, andHard hardwoods, soft hardwoods, and Southern Appalachian Southern Appalachian MOuntainS. Hard hardwoods, soft hardwoods, andHard hardwoods, soft hardwoods, and
individual species equations are presented for predicting green and dryindividual species equations are presented for predicting green and dry individual species equations are presented for predicting green and dryindividual species equations are presented for predicting green and dry
weight and green volume of the total tree above-stump and its componentsweight and green volume of the total tree above-stump and its components
hy using d.h.h. and hy using d.h.h. and totaltotal height, height,

weight and green volume of the total tree above-stump and its componentsweight and green volume of the total tree above-stump and its components
d.b.h.d.b.h.  and height to a 4-inch top, and height to a 4-inch top, hy using d.h.h. and total height,hy using d.h.h. and total height, d.h.h. and height to a 4-inch top,d.h.h. and height to a 4-inch top,

d.h.h. and saw-log merchantable height, and d.b.h. alone. Averaged.h.h. and saw-log merchantable height, and d.b.h. alone. Average d.b.n. and saw-log d.b.n. and saw-log merchantablemerchantable height, and  height, and d.h.h.d.h.h.  alone. Average alone. Average
specific gravity, moisture content,specific gravity, moisture content, and weight per cubic foot of wood,and weight per cubic foot of wood, specific gravity, moisture content, and weight per cubic foot specific gravity, moisture content, and weight per cubic foot .of.of  wood,
hark, and wood and bark combined are presented for each species hark, and wood and bark combined are presented for each species byby  tree tree hark, and wood and hark combined are presented for each species by treehark, and wood and hark combined are presented for each species by tree
size class and component.size class and component. Rark percentage is also presented for eachRark percentage is also presented for each size class and component.size class and component. Rark percentage is also presented for eachRark percentage is also presented for each
species species byby  tree size class and component. tree size class and component. species species byby  tree size class and component. tree size class and component.

Keywords: Biomass, equations, specific gravity, moisture content,Keywords: Biomass, equations, specific gravity, moisture content, Keywords:Keywords: Biomass, equations, specific gravity, moisture content,Biomass, equations, specific gravity, moisture content,
bark percentage, weight per cubic foot.bark percentage, weight per cubic foot. hark percentage, weight per cubic foot.hark percentage, weight per cubic foot.
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